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MULTI-FUNCTIONAL MATERIAL HAVING 
TION METHOD THEREFOR 



PHOTO-CATALYTIC FUNCTION AND PRODUC- 




(57) Abstract 



The multi-functional material according to the present invention is divided into a type in which a photo- 
catalytic layer having a photo-catalytic function is directly disposed on the surface of a substrate (1) and another in 
which the photo-catalytic layer (2) is indirectly disposed on the surface of the substrate (1) through a binder layer(6). 
The mode of binding- of photo-catalytic panicles constituting the photo-catalytic layer (2) includes binding by surface 
energy and binding by solid phase sintering. The structure of the photo-catalytic layer (2) includes the structure m 
which fine particles are packed into gaps between the photo-catalytic particles and another in which they are not. 
Further, there is a structure in which metals such as Ag and Pt are fixed to the surfaces of the photo-catalytic particles 
and another in which they are not. 



(5 7) mm 



pct^s-s^t^i 

AM TA-,*=7 

at *-*hyT 

AU ^-^h7!IT 

B B '<A"< 
B E 

BF ^*t-7ry 

bg yA-*yr 

B J 

BR ^7-> 

BY *<7A~ •> 

CA *"7-^ 

CF «7 7i;**fti 

C G = y d— 

CH *-fX 

ci =- h • ^sKt-a- 

CM jM/u— ^ 

CN <PS 

CZ fl 7 3*Sli 

D E M y 
DK 



ee x^h=r 

es Ts^y 

FI 7^7>K 

FR 77>^ 
GA 

GB -Y*y* 

G E ^Ai?T 

GN =¥=T 
GR 

HU — 

IE T-YA-7VK 

IS 7-i*yyF 

IT <C»>) - 

JP B* 

KE T-7 

KG *A-¥**V _ 

KP W»Si±SAS*ftS 

KR *ttKS 

KZ t-fyp-fy 

LI lltfy'/a^-fy 



LK X!l7^i RU 

LR V^'JT SD 

LT 'J 17-7 ^ SE 

LU fr9 J e.y-/fl'lf SG 

LV 7 1-^7 SI 

MC *T-=> SK 

MD SN 

MG ■*¥iS*1)A' SZ 

ML -»-y TD 

MN *^3"A- TG 

MR *-y*=T TJ 

MW ^7 "7^ TM 

MX TT 

NE = i*x— A- UA 

NL *7>y UG 

NO //H7x- US 

NZ =»— -5?— 7^K UZ 

PL *-7>K VN 

P T #A- h # A- 

RO A- — ?—7 



->V##-A- 

■fe*#A- 

X!7i?7 V K 

9,2**9 y 
\.fi,9i--%9y f _, 
h y=y- K ■ 
V974-T 

?*ytr 

*^*7.9y*ftm 



WO 95/15816 



PCT/JP94/02077 



m m m 

5 m&m 

ZWntLX, Ti0 2 . V2O5. Z„0, WOa^5ai^nT45«9. #C&H 
25 2 0 1 7 4 7^IS) ^t>nt^5o 

<D%mftm!}niz.&i&?2>z tt<-m~z&z>tK mwts - 2 0 1 7 4 m 



WO 95/15816 



PCT/JP94/02077 



&<v>immtLW'<'< >y-mtpizmhti. mHtowmfrttfr^Qy & 
*/tx immzmi&tzmyj&t lt, mmw-s - 739 i^&ttK 

15 ^il^il^/:T^4i:TU9, 

sfc^^i -2 8 8 3 2 m^nx-\,u 7i02v'>i>&mmmm-e&2> 

-fe? 5 7 ^^-/~:|:77'l/- LT4 0 0~ 7 0 0*CT W Lf:^ Sn0 2 

20 ^¥1-2 8 8 3 2 l^&$BK&f^£ns;Si£tc£oTli. TiOa^ 

) ?i:^^;HOO O^® \z T i 0 2*4^ 10 1 tl&mft L 

. . CLft^&MS -rstx^lS (b) \zffiir± s >\z9 5-j<rl0 2 

25 i><m±-tZo zaBBiits ^f-^ffi^o*B(E^*<ftWRIfi (*K*<K<<i:S. 

t^^\M^^<otmtmiz^^?S(ofsm^Li (Li<l 0 ) tm< 



WO 95/15816 



PCT/JP94/02077 



-15^ ft&¥4- 4 6 6 0 MM^n^MMi-^ ft£ 

7 9 0 5^&«#*So ft&¥6 - 7 9 0 5^&$Tte. 



WO 95/15816 



PCT/JP94/02077 



5 J 1 9 8 7, vol 2 5lC$Rg£ttT^*a<s j££fifc*5k HKBttXtfMf 

? j -jit i ymommftnmzmtr? yyjimm^m^^^m^t 

z>nT%tz 0 

£tz^ #P^¥5- 2 5 3 5 4 4^-&f6K(i N ~7j-$— -MW&it^- ^ 

©gaic^v >^'-s^jfMLv z(D'<j >y-m<ommzTi-?—tfmn 
ct^cqx^^T^s^-frs #^-?3 o oto±9 o o'ttmowmxmm 

l^l £ - o^ffiTti, 300 °ch± 900 v^ffix&atimttii.m 
$k&fi<&&tzfiu 3oov*m<Dm&r&!&tmM®mmz>nte^ 0 itz 



WO 95/15816 



PCT/JP94/02077 



* ttmw it x T * * — If M T i 0 2 £ L fz ffimM V&^Tb^m 
20 ^-frSdi^g^t-rSo 



WO 95/15816 



PCT/JP94/02077 



iliO (a) (i^OTiOz'/^O^HljO^^t-lls (b) ttJl 

10 ?-;«^&©ifcfg£*-rElo 

8 2 0© (a) ir&*<DTi02tk?<n&&m<nft&**i-m. (b) 



WO 95/15816 



PCT/JP94/02077 



5 ^I^{C^L^Ho 

mi 3H(i. mi om\^Lfz^wm^mm^^mM^m%ti-^ 
io m 1 4 Hti x mn m^mLtz^mm^mimi^omm^m^^ 
mi satis *»w «w^s*wiE«tti*w^- * ^««itt<o«ifc*ra*Bi"!8 

mi60£D (a) RO' (b) iiTiOatt^Offi^Elo 

15 mi 7^© (a) ~ (c) io 2 ft?<Dm&<DimzmiLtzm 0 
mi smittmmmiz^Toumk&*7K-$-y77o 

m 2 o ^ « c u imm tcu ^a?ft <t ® we^-r ^ 7 0 
20 m 2 i Eitisij^^j^^itxs^^-riao 

m 2 4 Biti c u tm* tcu mmm. t^omk^^t 
25 m2 5m&Amtmbw&&mt<DM&z*-fy77 0 

m2 emit^mmommij^E pma m=m.^4 * dt«>t if- 

m2 7 0ii^«tl«OBfffi^FloI*EPMA (tf^^D7^7-1'f- 



WO 95/15816 



PCT/JP94/02077 



m 3 3 m^nmrnM^m t p u^mtrntom^h^-t^'y y 0 

^3 5^M?L^(t^i4 (r 3 o) ^mm^mtom^h^-t^yo 
m3 6mimmtPi£& (r 30 ) ioiii^t^77„ 

f!3 8mitSnO z i&mm.£ffi$k& (R30) S^'iK^ftiO^^f r 

£13 9 0liSnO 2 ^2rag£-/5ft©o£K< ^i©»it^7 7 0 

!f§ 4 0 mi* S nO 2 ^Jt)Dft i T i 0 2®^®£>K§«?UP £ ©H€&£^-^-7 y 

15 o 

^ 4 1 S nO 2 ^J!lD*<!: T i 0 2 /l^®^^M7L*i £ £>B€&£^-r?7 7 

o 

!M 2Sl*Sn0 2 i»«£KJi&R3o (L) SDlliilStO^^it 

20 ^4 3S{iM7L^iK^tt (R 3 o (L) %.zmmm&t (Dm&ZK-fr? 
y 0 

25 7 7 0 

m 4 8 Eiigijusiflisr^-ris 4 7 m t mmv>m 0 



WO 95/15816 



PCT/JP94/02077 



iff 5 omitmimtiT^mmi^m^^mit:^im^tmo 
m 5 2 igti c u jgtt*fla»s #t#S7c l fcii^co c u mmmtitmm 

H5 4E!(i^^Ti02^Mlwfii^-rs^Jl<&Cu<t Lfr*§£<£>C ufg 

10 *8tt£ia**L»fcfclwfT-»fc) 

^5 5BlliS;R£g*>01'£ U-/l'f-Jl'£Ti0 1 jfRK:ffiJ^S&R*C 
uiL C u iSftSS t £ftft£*R 30 £ ©H«*^f r 5 7 (#M 

15 ^OSIll^TfeSpRao^Lfc^^o 

£1 5 7 014 A g C u O Jgifc*j£ £ <DM&Z*? ^7 7 0 

me om*m<»&ttmtm<»ui$mt<nm&*jsi-?y'7 7o 
20 $6 immtoffifctm&tttamk&K-tyvyo 
me 2Entm<^tmmt^t<om0h^-t^y o 

me 3^(iK I 7jc^{ci:5)^feMao^m^1-^7 7o 



WO 95/15816 



PCT/JP94/02077 



o 

mm\zKt&w&m&. mti<»mi\zimmmfc*mt%%wm2 
& z nmmm 2 li^te^ia? 3 tmim&Kr&&-tzz 

20 Etc. ^»fflBIJ:f3t>'hfJ:fi^4*<*«$tu Z<0^tm=PA^LX 

itmmttt 3 tB5a**££ $ n s c t tto $ nx v * s 0 

is^ 4ii. >pt&< tbmm<D%Mmk?s<ormiz%misnx^ntf& 



— 10 - 



WO 95/15816 



PCT/JP94/02077 



mitfL? 3 <nmmz « a g. c c u 2 o ssovpuwitatf 5 *<@s< t $ nt 

^® \z (i A P tmn&BffiL 1 ? 5 ^Sl^ffc £ ftT i > & o 

*<a»a # h ^ c o ^mss® 2 zmm- * 3 hi k 3 n s 

ERIC. £KMt£i? t>/h£tttfittF4j&<3BK3n* C©/Jn$^*4T4^LT 

mzmt zwmm 2 &®n £tu - o#;*«ji 2 {i^nspwspc^itj-r 
in mizTji-f&mmtu >me£fr ixmti 1 ftzwmm 2 

ttfitf- 3 fflStftS^ £ tlTV * 5 o 

112 Biz^-r^tsttittfcu 1 ©s® iw/<>r yymezft txmm 

25 Sz + ^x^M^T&^tU 5gfcft«^tfc^3©£ElCM:Ag N Cu^Cu 2 

0 m<nm=F mm** 5 wmmit z nx \ ^ „ 

m2t<M^n. z(D?tmtm2zmj&tzmimt\L : ?3i!)K m^zm^m 



— 11 — 



WO 95/15816 



PCT/JP94/02077 



tmw.&K> h'hzmtL* wimtsn. z<d^^^ ^^irmimn 

10 co tc-f-#te ' < > K • 4 s + -y 7"^ W-T 6 ^aSttStf® fmmtilr 

fc-T^ttlwli. T iO 2n SrTiOav ZnO, SiC N 'J>M'if^ Cd 
S. CdSe. MoS a «<**o Sfcl&tiMb'f 5ifeag^fi[lii±^{c^li 
t^^Tx 1~1 0 nmgJgco^[?i^^:t)(fSn0 2N W0 3 s Fe 2 0 3 , Bi 2 

20 {BiiSttcoSv^a&^S^^i^T^S^iA^^x T**—tfS!TiO«a< 

Wl=tt N Ag s Cu x Pt, Pd. Ni. Co. Fe x CuaO^Wf^ft&o 
25 BUE^'W >.^H6fcU WitfttUx «S^7^, SlRlffltt^Kx ¥ 



— 12 - 



WO 95/15816 



PCT/JP94/02077 



0.1// m^SlTli^ffWC^ttattW^M 6 rtiiaJ6ii*tLTx 

Tm\zm*>&*tir\.*zm&tnt&** mm\z^ epma mm* 

±1 /«mj|*KmiHDW*fWtntf J:^. UrfrS^fcl** **** 
25 o 



- 13 - 



WO 95/15816 



PCT/JP94/02077 



tit. WWXff 308£Mft«fc*l=s flttMBFF 3©B*J:0 *> 

©t\ i/tait*^ l < »<ti"*o 
^ iitfi^^tttttt^raonasiittx mi em u) c**-*^ 
10 ^ttott^a. 3is<d***»x ^i6gi (b) (c^t-<fco^ awitK 1 

zitzz-mti-cmi em (b) ©*9tt«£fc#KW3&tt^iarefcSo 

15 flttKtfc? 3©IWlw»3ft*'h*tttflMF 4 t LTti. ISttff 
Ag, Ciu Zru Fe. PU Co. P<k NiS©fc«fclttWt«TC*^ * 

HuIS^fcb^4^3©F B ^{w^$n5l4 : ?4©¥^*Miis *tt» 



- 14 - 



WO 95/15816 



PCT/JP94/02077 



&=p 3 of^fiS© 4/5 OT-e* 5:i *<» * L 

10 flui27fltt^^^ 0. 0 

Buf£^«!fe^ : i 1 3(DF«{c^$ns^4(D. XMKtt73^ 



- 15 - 



WO 95/15816 



PCT/JP94/02077 



10 t&WLtzMT'&r), #fgBJ3K&oTti£imi 5H (a) (i^-Tct^C S 

ft^T% mm (c) ic^tJ:^:'^ >*1f 6©±KTi0 2 *jH^©ftfcfe 

20 fcSWi. S^10BS{-^"W>^6^fi5c1-SBa^l5i^ (b' ) IZtk 
-T «fc fc'<-f > 6 ±KjtttjWW 2 LT^J^x - ©'<-f > *'J1 6 £ 

C Otx >*'® 6 O^t&ftJ: «5 4> 2 O^gx. 3 2 0*C^S8o|giB 

x xsmm 2 (Do znmznfr 3 t*fB£m®# 



— 16 - 



WO 95/15816 



PCT/JP94/02077 



JnJftftHlSK*' > ^Ji 6 ©IWtSK «fc <o h 2 o °C£M;L 3 2 

. 5 o*c*si©iEireiS< Ltz(D\,u 2 or*giT'*s<J:. '-w >?m<omi£ 
mmwfrfrKiR^mifflfkTs ao^^cti^tif; -#32 or* 

L<{i4 0°CJ^±3 0 OVVCFbtZo 

10 *fz* ymmn^soitm^su >^mG<^itn^sbbLtzm^ 

O^St-5b^3. 0£f£l<teO. 5^<5t-<5b£2. 0 cDBC&Kte 

H£T*>. '<4>ymb^mWtbV>T£l\zO£8t-8\>£Z. Ot*^ 
20 2cD/<-f >^H^S-frLi6n^<t^o 

^/z5t-5b<0<DiitC{i. jB»&HBt KJnff-rntfJtg^ 5 1 - 5 b£ 

^(9, 0^5t-5b^3. OtobZbmmmftg&ftbtlZo 

ttz, ><<< ymsfrbn&*mft*mf&*zmm&<»m®i. m& 
25 matmiem U) K^^&*i^3b®*v?SBx «vn**i6ia ( 

b) izm+fflfflti&StofSl^ S»|ffll!Sck»?t>ttS©'h*^tfe : F4 (Sn 
N Tis Ag x Cu N Zru Fe N Pt x Co N P(k Nif O^ISfcliflbtlf 



— 17 - 



WO 95/15816 



PCT/JP94/02077 



>£H6£?fMU #xVT\ Z<D'<4 >ym6<D±lZ%ffl.1&U : ¥3t%L&<0 
CKD^&ic.tntfx I8HIT-£>£££{>I^ ^a6r B ^«^^^4 

20 ^(iiiKii 2 ^fiXLx -o^x mz'<J>?m6*mtis-e~c?ttimm2(D 

x ^"5Jli&=H-^^ £ tt * b t*'** > ?B 6 o±lc*ttjite : ? 3 h Z> 



— 18 - 



WO 95/15816 



PCT/JP94/02077 



- 19 - 



WO 95/15816 



PCT/JP94/02077 



S &miLl- 4&Ag£tzli.Ag20ti-ZZt titaWFCtb So Ag£/ , c(iAg 2 0 
testes ^j|4^T*SZnO^[5|±cD^^^k-r^/e'^r'^<. ZnO<£> 

£ L T^JR-f 6 c <!; ic «k «9s A g>f xc £ £ Sfe^r^^-r 5 c i 
25 ZtDct^lC-TSZiT, ZnO£Ag£fcliAg,0©*&£*l;:«fc£fc<Tt> 

s Tm*m&z%k?K±zK£*mttmm-tzzti)<x%^ §#©%©& 

©Mia^8 0 0 o CJ^±l 0 0 0°CWTi:LTfc«fc^o 80 0°CJa±T 



— 20 — 



WO 95/15816 



PCT/JP94/02077 



I* t i o i ft : m±<o mizmmmmz m^m-t ztz#>. t i o 

fitf^AgiU C©Ag-f*>i©IHT^*ttT«fe*fe(4efeO««:Jg 

tu^, Ag(4^pywbT/u/7»;toFai{cAgK Agcm^m^x-m 

zmz-zmenziu - vftnxmiz *> # & ft^fe? t « s ^ # £ (4 
ffimfozmi&$iz#wit$#ztzft<Dfttfflnzte^ /<>r >yji£&{t-eL&6 

15 ft^&^Kfc^T. 3 2 0°C*ilTKatt^i:^o^O{4. tfffclHiCfc 

tztztiiz^ Tio z ^mm^mmmmmz^izmiii^tit\ mmmt><' 

tt#lzti-,tztzlt>X~&Z>o (Six <£ST^hrS#ifc#J£LT(4 N #^fi*< 

1 5 0faom&5&9 4 frWfiftWffilZ^ Si0 2 -Al 2 0 3 -Na/K 2 07 
1 5%©Ti0 2 VVl/7K^^X7*L/- • 3— r-r >*'&K£ L 

25 N Hff^O. % vmtoTiOiMzi&i&L^'fc^T^ ^j^ymtTiOimt- 
mm £ ft^s*t£ o - ?-^-**)\,y\zTmm$&&&*nmmmzwz h 
^rua^mLitz^ ftimitLx&®mtzmz 0 

CCTTi0 2 */^7K^<b(4. M*-tfTiCl£;t- h? U-Zf*l 0 0~ 
2 0 0°CO|Bffl©7K^^T-eiD7K^MLT^t,tL^*i^S0. 0 0 7- 



— 21 - 



WO 95/15816 



PCT/JP94/02077 



10 So 

ffiBtttCO^TttlKM ( Escherichia coli W3110#O tC^S®ffiS&H 
£t£S£L/c 0 Ws 7 0%x^;-;l/T^iL/:^i^oIIl!:I$0 
15ml (1-5X10 4 CFU) ^STU (lOXlOcm) 

15 izWtitTmtfmmwKmis-tt. tmtitz 0 &m 0500m) *3 

20 ©agftfctt^LSHBRLfco 

OTO (SI) lc®tf£LTW»g*>OK /<>f >^cS10i-Ali0i 



25 



WO 95/15816 



PCT/JP94/02077 



(311) 



ftft4j£ = TiO, 



5 



10 



No. 


1 


2 


. 3 


4 


5 




700 


780 


880 


980 


1000 




20 


100 


200 


300 


320 




+ + 


+ + + 


+ + + 








A 


o 


© 


© 


© 



+ + + : *Bg®ro£??m \0%* : M 

+ : %mm<D&W 30% U±. 70%*S5 



A : 5-10 (Hl©tS»)T«6<A l J . 5fctttt£B(TiO,BI WMtH 
x : 5 |2lKlT<OjgfJlT'ffl6<A. l J i- Jfctt&JS (TiOJBI )4<«M 

/<-f LTffl^7 v cSi0 2 -Al203-Na/K 2 0-7U -y htf> 

JtSl* 2 . 4 „ L fcNF©Kff 2 0 0 ft nu tfrffcSKtt; 6 8 0 "CT* o 
20 /Co (SI) lw*il»Tf»?»nfcTiO«ttIIal~3KoV^TttT^^— tf 
STe&O, Jtfi(13. 9. Na4, 5i;:o\.vrtt;bf-;l'St?*&N Jtfi«4. 

s *>\fctf 3 0 0^J^^«TiO.V , /P©TG-DTA«S?±W«fiJc»««i« 



WO 95/15816 



PCT/JP94/02077 



Na3~5littfi*a«*<8 0 0°CRtl 0 0 0TC£iT©*^T*S*< 
tlfeW^ttiix 4 0|5|£U:©lB»Sai-et>as<ktt<s 

10 No.4, bT'&ijLW&tf^irnb- tWAte^tZo zti\z\,$2mWM&i$ 
1 olifcfiScSKa*'** >^©^fcfiKJ:»3 *> 3 0 0 o C£&;LT^< . ><>f > 

15 GgPLT^S^^WlSH^i^^SCittTStt^o ^f-^Ti0 2 (c 

9 5 0°CTj&i&&. ##BfkLfcS*4©JaSte(* + T*ofc 0 &oTfcfr&i& 
>^<DtWk"£lg<fcO 3 o o°C£j&*/c;f < > '<^f >^otttt*<ig 

ft) 05c*»#fK«fc»?x Ti£Si®fi£Lfc»&<«£Sn. ^^f»T* 
5 T i 0 2 1bm s & $ tit *><5fl2 2 ttfco 

-Al 2 0 3 -Na/K 2 07 U -v h<D t Z lztt£lT<DZ ttimUZMZo 

QMsmaw'<i >yo>m*M8L£ r> t> 2 otc*»*.tw< . 3 0 oic*« 
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o 

5 ®m^uM.t< 800 °c^± iooo a c\xr<bm4r\z\$^ v *-rn bmm&&tt 
, 4o®u±<Dm®u&T~bm<w<, &&Tmntzb<n±ti'>tz 0 Tio 2 

(HS£0J2) 

100XlOOX507;KtIlt (7Vl^:Nsfcj£9 6%) S 
10 iOa-AhOa-PbO^ U -y hj^fc*'^ >^X7'L/- • o-t^ > 

) • =J~r-r >^&KJ:!>£ffiU EJ¥^0. 8;zmCDTi0 2 Jf 

15 LT&mmtzmtio 

KTF<D (M2) lzmtttLXTJl>ij-^ /<W>^(cSi0 2 -Al 2 0 3 -Pb 
07-J7 h*fflv^i^oj!fejJcjafl[©KfkJc:#-5jK«ttx H*»tt©.^b*^ 
■To 

0S2) 

20 



mtt=7Jbs. :H£(100x 100 x 5). /<-f V^"- = Si0 2 -AI 2 0,-Pb0 7U^ h 
ftfcfcJ£=Ti0 2 



25 



No. 


6 


7 


8 


9 


10 




560 


580 


740 


840 


860 




20 


40 


200 


300 


320 




+ + 


+ + + 


+ + + 


+ + 


+ 




A 


O 


O 




© 
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ZZX\ '<<( >^tLTffll^Si02-AlaOs-PbO-7'J -y K^ffcttig 
jgt}5 4 0°C. itfili3. 8. 86ffiLfctf©llffttl5 0pm-C*ofco * 
A:» ^ tifc T i 0 , (i-T^T 7 * * - -tfffll?* o fc. 

(*2) OBJMItttW«=*i^T. HaettipEIElToillrcWA^s 
5 iljglLTL^o^. Na7, 8 til 0@RhOJSttTt>flS*<A?>-r. 

No.9, 1 0(14 OH^^fflft-efcllS^A^tt.^t^^fifftt****^^* 1 

No.9, 1 0T-4 0@Ja±omil"C ! fc^* < A^^^ofcO(ix ifcfifcfiKtffi 
oomt*^^^ TiOiWBi:*^*««U TiO,ttffl±*«. 

Na6Tl 0@iaT©»»T** < A»K ««LTL*r>fcOiis 
/<* >^oWt«KJ: «9 *> 2 0°CL^< tt < * >^©tttt*«3fc»fc« 

15 ^nicflU No.7, 8T1 OIsUSliofflill^tflS^A^^^o^otix * 
(ci§n $ nrr t-b t ^x. £ n £ o 

(^2) Otftatta»l-*i^^ .Na6~9li + + + £fcli + + £& 
20 fftttt**?*^^ Nal Oli + lCteofc 0 Z.tl\±^ffl$t&><4'y?<»Wt 

o 

(HS£0J3) 

25 SiO«-Al»0.-Ba07'J «v h£fflrtT*«m^eKt*#fc3U »0X 
LT1 0 0X1 00Xl©#7*->-h£tttSU *0±»C1 5%©Ti0 2 
(H1H&WI1 till:) * =>— r-f V^&twJ^g^U 

liJf*<0. 8//mOTi0 2 I»L^ 0 *7X-/-hWit 
(1 0 0X1 00x5) izMit. S/'J =i--y h*pT»HftiiSE££f6BI 
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(*3) 

SM=7^StlS(100xlOOx5), A-f >£"- = SKVAI 2 0 3 -BaO >- h 



10 



No. 


11 


12 


13 


14 




640 


740 


840 


940 




20 


120 


220 


320 




+ + 


+ + + 


+ + + 






X 


O 




© 



JKtt6 2 0°C. Jtmi*2. 8. £«tgtt±©TiO.©*SS£W:Nal 1-1 3 
\*7+9— tffflx Nal 4{i;bf-^MT-*o^ 0 
20 (S3) oB^ft^r^ot, Nal l til oEUaToMBrc^At) 
s iiJgtLTL^o^*^ Nal 2t;U OEJ^^mi&^k^A^"^ HKx 
Nal 3, 1 4ti4O0El±Offl»-efc«*<A?»«V.^^ , 5fi»«Sf** < ^^ 

tltZo 

Na 1 3 , 14"C40 [elkLtOif ©Jt* k^*<A £ tt> o fc© tt x tt^SK^ 
25 8 0 0°CRJtT&Sfci6. TiO .tt^BBK* v ?#£l£U Ti0 2 |i^|H]± 

Nal 1-C1 0@jaT©fMlrc«#A'^ iiJHtLTL£^©li. 

ft < tt * ttfr o fc * «W ©*TJi«llfiM- S T *- * — tffiT i 0 , 
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is w ttftmtst ztiKfr-otitztbtmz-bnzo 

ttii:^Ls No.l 2T1 0@ELh©}BlftTt>fl5*<A?»<E*^^©lix 

— 2n (S3) OJa®tttt»C*>OT x Ndl 1-1 3ti + + + *fc« + + 
ififfttfii^ifc^N Nal 4(i-Ctiofco Ctlt±TiO**OUf-^ST* 

©tttt*«fi< ttot- stt^ *w«»*«Mt-rsTio.ttw-'<-f 

t i o .tfrp&sM Lx&ffim*nttrk t mmow&tfm znz z t tm 

15 (HSi^J4) 

100X1 00X5OIH; fctt SSttO^EKx T * U ^ 

8MB'<-f v^SBffiSL 1 5%Ti0 2 V/l/7K^^xyi/- • n—r-f 
SiCJ^^fcU Rff*<'0. 8 £m<DTi0 2 Jf SrJfMU K^T/"^ 
iTi02^*<^ii^n^*W^-^oA*p{CTl 5 0°CT^fi5cL^Mt^ 
20 »fc 0 

ot© (^4) {z±ti<D^mm^mLum(omti^otnm^ mmn 



25 
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(*4) 



mtt = # u -r a kwuSs ' w > ? - = 7 ? ij 



5 


No. 


15 


16 








■ + + 






O 


O 



10 

No.l 5 :HMS«ailffiffl©l 5XTi02'/^7K*tt«: J E-O**fflV^o 
Nal 6 .: TiCl*»«**- U-7tpl 1 0-15 0 , CT}jn7.K#Ji?& 
15 sMWi:tpHO. 8K«LT«^K»J£ffl^? e (c#tfc3-frx 

SttO. 9 N ^7X|fcfL^lc»iB , r*tttt»wtt*aKtt7 0 , CT**o 
20 ftjg&ttirgl LTtix Not 1 5 , 1 6 tfH ^nfrOftft-C 4> 1 0 EUsUiCD fS 

-^f> ifcBttStlKlcBBL-niNO. 1 5 li N -IZti^f^AK NO. 16li+ + t 

MS^fllTfcSClifcEttttfLfco COit^ttDT A -T GJcfc^T. NO. 
1 5OTi0i'/^T?ti 2 0 0-35 0Vr&m> 3R»"T*lK»*<**A< N NO 
. 1 6 T'telZtb tltt ^ C <h ^ t> T i 0 2 £g -5 Wm/&#©W$S#IIB i o 
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5 10 0X10 0X507^; ^-S^O^Sf^ USS^KitfiO^te 
&1 5%(DTi0 2 7*;U7jqg&2-X7"U- • = — r* >^ffilw«fc?)KI?0. 8 
- 5 - - * * ;u > tcrUfflSiaK* 7 5 0 °C <h L r Jnf!M&££teSPBf b L 

io x&mmzmtzo 

(3E5) 



g#=7JUc:N5(100x 100 x 5), 3t«a = Ti0, 



25 



No. 


17 


18 


19 


20 




Si0 2 -AI,0 3 -PbO 


Si0 2 -A[ 2 0 3 -PbO 




5.3 


3.8 


2.8 


Z4 


Ti0 2 JtM 


3.9 


3.9 


3.9 


3.9 




480 


540 


620 


680 


CC) 












750 


750 


750 


750 




+ + 


+ + + 


+ + + 


+ + + 




X 


O 


O 


O 



/Co ^tm:fc^TfcM»^V >^O^fbS^«t*9 t 3 0 TOLL 3 0 
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B*ftttiwHLT«ix NO. 1 712. 5@^TofflMT?fl5*<Af9H PJitlLT 
5 L * o tzib^ NO. 18-20 tt 10 HJEJLtOJIl&T fc«i<Ab«A^fc 8 
^OlSHiLTtis NO. 1 7TliliI4'i3, /<>f >^<&Jt£©:£j&<TiO 

(1^006) 

1 5 OftO^fs^^UgttO^SKSiOa-AUOs-BaO^V >y h ( 

M:£jg6 2 o*c) frt>ti*>'<4 y?m*%®x, ^^±.\zno^/)vt s 

15 nOiVOHM^ fg#Ltakig&£*:/U- • =»—r4 >ymzTm&ik. 

7 5 0 0 C{rT^fi5cL^iP@{bLT^t^^#^o 

fcfc T i 0 2 4 ~ 6 w t %TN H ,*««ct? P H 1 1 CSS £ tl 

s TiC^ErpOf&JI^&teO. Ol0«fC*»K S nO zti^O g&?giix 

0. 0 0 3 5 (im~e&Z>o 
20 :o LT^L^^WlC-pV^TTi02iSn02O^ftft{w^-rSSn 

^fT-o^feS^ElT© (316) ICtvTo 



25 
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(§16) 



*# = WSS*-nk '*-f >**- = Si0 2 -AI 2 0 3 -BaO "7 V -y h 
Tfeteil =Ti0 2 , TO& : F = SnO 2 (0.0035Mm) 



No. 


21 


22 


23 


24 


25 


Sn0 2 M(mol%) 


0 


10 


20 


60 


100 




+ + + 


+ + + 


+ + + 


+ + 






O 




© 


© 


© 



K«E^tta»^o^T(iSn0 2oaoJS*Dtc#oT|fiJ±L^ 1 0%£LL© 

a®© T i O 2%tL^m r> Wm^m < ti K) x tfcfflteliigffc U 100 %lrte - 

Lfc^-oTSnOaO^Jnft^^-^ltTTiOzi Sn0 2 <D&ftfi© 1 0%& 
20 ±60 %BT. U £ L < tt 1 0 %£Lh 2 0 H&TK^fttfJfcBte:: 

«kS 0 SP^n Sn0 2 (iTi0 8 <};«9fe6 0 0°CJa±O^ST'{iEmEE*^^c 
^HiIIC*oT«Ti02?i^3 bfDP a 1Pi(imi 70 (a) K^T £ -5 IC 

ffll^^M o£*) 2o<DTi0 2 &^ 3 b*<a»-r**v^»OMtt 
HSl£E*<ifi<ttSo -€-0>i£3l. 8S17EI (b) tc^rT^ K*.y ?gflfciiT 
i0 2 «fc«9 ^mE^^Sn0 2 *<A«9iA^ N £1170 (c) {Zm-t^lzM 

— 32 — 



WO 95/15816 



PCT/JP94/02077 



5 0 °Cj^±^fi5c1-n^> * 7 <y * ^^-T 5 - 1 U < x TiO z&TfflO* -y 

6 t |SH£iC 1 5 0 ft <DPSH K * ^ Jl>mttV>mffi \Z S i O 2 - A 1 2 O a 
-Ba07U-yh (Mt?&E6 2 0°C) frbKZ'^yymZM&L 

io ±{;Ti0 2 y*;i/iSi0 2 v*;i/^^ M^L^TK^^yb- • =j-x4 

^fcTi0 2 Wl/ii)^(i4~6wt %7?NH 3 7j<:^-ePH 1 
(517) 

&tt = mnn* 4 Jk '<-f >*'- = Si0 2 -AIA-BaO 7Uc/h 
5fete«S=TO v KTO ; f : =SnO i (0.0080Mm), &&S7HTC 



25 



No. 


26 


27 


28 


29 


30 


Sn0 2 M(mol%) 


0 


10 


20 


60 


100 




+ + + 


+ + + 


+ + + 


+ + 






O 


O 


O 


o 


© 



ZV>&^ 0. 0 0 8 l£m<DSn0 2 t\L : ?OWl&$mft±<D%)%:l*, 0. 0 
0 3 5 fim<DSnO2^^m^fzm^^'0 fcil< . Ti0 2 £ Sn0 2 <D£ft*: 
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{5ii14^i:o^T!iO. 0 0 3 5 0m©SnO*&^£ffi^fc*£&EI»- 
5 0%KTFfc£tf++"?lt^o ^n£l±toSi, S^SOTiOate^ 

SnO 2*i?£&JJ0 LTftMfeK t>H»«ttK fc«ftfc£«tttt*r$t#*-S© 
«fflltT**o -OllSi LTttSnOitft^OSRiJlEttfMi**^* < 
10 /jN$<ttS^<ks aft-fr-ftrKSt-SSnOitftWO. 0 0 35 //mOli^ 
tiTiO«tt^BB©BB«ri=^L. «^3i«*l6l±L»fcoc**L^ 0. 0 0 

0 2 WP B ^i:Anf; t?L^TiOite : F±tc< 5W*«<ft^l»5 

(mew 8) 

1 5 OftOPSSsK^'l'Stt©^®^ SnO»-Al«O s -Ba07'J v h 
(IWfcfi«6 2 0°C) fr£ttS'<>f >****i£Jfti£U *O±KTi0r/^* 
20 giWU-'3-f-f>»tm 7 5 0°ClCT&fi£L#£lWfc 
Lfc«£SW*""". N S nO 27*^7X^^X7* u- • =J-"r-r ^^ffilcT^Sk 
N 110 , Ct«lL^Iitf^o ZOi§Ti02'/^7K^(-{imS(S 
#|J6 &fi|i;fc0>&J8lv k SnOr/Jl/ICttO. 00 3 5^mCD^ffll^c 0 

25 /c^m^OT^ 8) K^"To 



— 34 - 



WO 95/15816 



PCT/JP94/02077 



GK8) 



7fc8£& = TiO z , P B ^t4 : f = SnO 2 (0.0035Mm), Mr3 750 < C/110 < C 



No. 


31 


32 


33 


34 


35 


Sn0 2 M(mol%) 


0 


10 


20 


60 


100 




+ + + 


+ + + 


+ + + 


+ + 




»»f6tt 


O 


O 


© 


© 


© 



10 

»T i O 2tiLttmoMmfrn< ioBtttt^ffcU 1 0 0%T*U 

teMqLtLfcav* ;:niiTiOitt : F«fc9fcttll* < 'h*v\ -ftefr-Zlimffim 

< SfcBttJKlfcHS Sn0 2 liWTi0 2 ^cDPBlIt ; S:SJ6fcC ilCt 
' (H«S^J9) 

25 1 5 OftcDFSSIK^/l'gtt^SKx Si0a-Ali0s-Ba0"7U -y h 
(*fcftiSJg6 2 0°C) frbtZ2>><4 >^Ji£J&£U Zto&zTiOs/MY. 
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5 tz&&* (S9) tZTjki-o 
(*9) 



3ttttt=TiOi, MtttW-Cu (0.004 M m), 750TC/^ii7C 



10 



No. 


36 


37 


38 


39 


40 


CuS(mol%) 


0 


10 


20 


60 


100 




+ + + 


+ + + 


+ + + 


+ + + 


+ + + 




O 


o 


© 


© 


© 



15 

ftffftteSUfcKo^TliC u*©£J)Dfc:#oT|S!±U. *;I/Jt2 096£Ub 
2> Ztiz£2> tnM&<OWi<tte&!t> h tits, o fz 0 
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(n»mo) 

1 5 O^CDPS|IS:^-r;USMO^®(C N Si0 2 -Al 2 0 3 -Ba07'; h 

(tt-ffcs«6 2 0'C) yymzM&L, ^(d^zhq^/^ 

Mioig-ert ? - £ ^f - a* \zmm Ltz 0 T i o 2 elliptic 7* u 
10 -o-f-f >yoHi:0. 4 //mlciSLto 

o C u fc&flO LT fc^SDO £££ mfflz 4 0 HOfflSftlOK;*? I 
X6ZtbU<, mt*£.W&fr~>iz 0 

^#>+£JSl\, *ftfcCu£&7jnLT^<!aBtt#£Lfco *LTBLB^ 

2 EU:«cttntf&tfii£tta < + + i 0 - Cu &&Sft< 1 . 2//g/cm 2 &± 
'{cnttitf iaBStt*< + + + i *«> 

Cuffllli<0. 7^g/cm 2 fcLb&U<U «k«5»*L<til. 2^g/ 
cm 2 £Jl±*U^o 

i;5fCu mS^MMKiMfi^ft BLB7 y^jaWmiwfaftXS 
£An*£fRH«Kw|fiLh-r<5o *OHftlw^Ttt|[19Bli:*t. Cti« 

$fcCu ffi^ftti C u mUZ&miz Ltzt& tz&*k ft £ (H 2 0 Ek 

$ 2 o ma c u«s i wt%©ratfH® 0i) n - 2 0 g|£>il&. 0 

7 // g/cm 2 £i±i:t5(:ii0. 2m g/cm 2 £Lh2. 7mg/cm 2 
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1. 2 n g/cm 2 ia±l^1-^lw{i0. 3mg/cm 2 Ja±2. 4m 
(H«J1 1) 

1 5 Onommn? 4 *%ttV>%&^ SiQ 2 -Al 2 0 3 -Ba07 V -y h 
5 Mit&mG 8 0°C) ^^i5'^ >^ML, ^O±irTi0 2 yVU7K 

10 0 2 (i^S©XgTT^-^---t'^^^^>'l'{-tglEf^LfCo Ti0 2 £>BJ¥(i 
xyiz-o-f-f >WI^O. 4#mt:J3i£Lfco 

>y«aw«f©*tt?»Tr% inwLTi^i^fcAgs^F**^. o5//g/c 

m 'JiLtlcttntf JnJliStt*<+ + £ *3 x A g 0. l//g/cm 2 H 

25 o LfrLAgS8*6<l ^ g/cmTO?>liife!i^^o 

Rh<Z>c£^£Ag*II#MteO. 0 5 # g/cm^il /z g/cm 2 OT 
^J:<x «t L < iiO. Ug/cm 2 £ill//g/cmTO^^o 
(HJfeflll 2) 

1 5 oftoPSSsH*^ ^S#©^E£x Si0 2 -Al 2 0 3 -Ba07 U ? N 
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+ £fc* 0 Lfca<oTTiOi©§SJ£liO. 1 pmRktfJ: < x tfrt I < (i 0 

15 mmmi3) 

1 5 Oft^^SK^'T^Stt^S^x Si0 2 -Al 2 0 3 -Ba07'; v b 
20 Loo«li:lSLfco ^©^9 0 0TO±1 0 0 0°COTl-T^L 

C 9 LTfl^Lfc^a^lwOVTiftBttW 

/Co 
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(M14) 

1 5 OftopSH®^ ^g#O^SfC N Si0 2 -Al 2 0 3 -Ba07 U <y h 
(lfc<fcflK6 2 0*0 frbtiZ'Wsym&l&ti.U *O±tcTi0r/;Mc 
ig^X^U- • 3— f>r >^£(CT^fi& N 9 0 0°Ce±l 0 0 0°CJ^T 

{CO. lmo 1/1 OK I*Stt*0. 1 c c/ c m 2 Ofij£T^tJU 5 
c m 2 £ Ltz a 

15 0. Imo 1/ 1 <DK l7jci§&£0. 1 c c/c m 2 <DflJ£T^fc U 
(HS£#fll 5) 

1 5 0H©$3f5M^'Ol'g#£>^SK N Si0 2 -Al 2 0 3 -Ba07 U -y h 

20 (&{tia£6 2 o°C) fr&fc*><-f >$TKJ&fcU *©±icTi0 2 -//M< 

^M77*l/- ' n-x-f >^j*{^T^f|5^ 8 2 OrtCTj&SfcLteSPM: 
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^ /cm g7jo? ii * © ^ ■? n i> mm h mi fr^tzo vx±otmnmiz& v> . 

it Kf&imtt zmmt z& r> iz u mz±mm<»mm®znm-z>im 
>ymiznbtite^£oizLtz<DT\ %mm.=f\mmi\z^ 

15 EPS. »21H(a) i:it«k5i:> J»"JffittStU*fl§ftU K^Ts 
HSI (b) (c^^^{;^nj^s^io^®{cTi02*i^^^*4^ 

fr*Kz>mi!&m2&mm-z> 0 M^it5:iT, isis (c) 
i~tm Lm*im&mm<tm*zz tT~%&m&mttftizMt <o , %miz& 

c©^sgfij(c^-rs^* u^^o^-n^ Buie^ig^jiiqi^-e*^ 
tK \>xr\z^minmm\z^xm^o 

25 (11^16) 

1 5 OftOS iOz-AlzOa-Na/KzO 3S§#*^te£:tf^*»#©^S 
1 5%£DTi02'/^7jc^^X^l/- • n-x>f >^S{c«t«9^L. 
^*<0. 8/zm<DTi0 2 JI£ffMU ifc^T. Ti0 2 ^*^^tl^^7 
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iCTTiO.'/^*»*i:ttx«itfTiCl4 

~ 2 o or©«H©*«*ttTTtt*5M? L-cfr&ftfcfcflrao. 0 0 7 

5 -0. 2/im8llOTt^-HfflT10,*/^W«». ttMTOWt* 

So 

fifllttiwOl^Ttt^BBB ( Escherichia coli W3 11080 

ttO. 15ml (l~5xl 0 4 CFU) *«TU ^7XS (10XlO 
20 cm) K««T^XWtfk«fiCm**- ^ 6^ (3 5 0 0 

25 O^-ft^lttSLML^o 

OTO ($10) {cSi0 2 -Al 2 0 3 -Na/K 2 0 3ffififeO//7^Stt*ffl 
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(SI 0) 



10 



15 



S# = SiO r AIA-Na/K 2 0 * 



No. 


1 


2 


3 


4 


5 


Moure) 


700 


780 


880 


980 


1000 




20 


100 


200 


300 


320 




+ + 


+ + + 


+ + + 






mm$m 


A 


O 


® 


© 


© 



+ + + 
+ + 
+ 

© 
o 

A 
x 



10%&± 30%*m 

xmwa&wm 30% a± io%*m 

40®a£lC*tl/C§£tt&L 

1 0-40 |HlO^»iT'<gA<A IJ . #«&JB (TiO,K)*<!5HJSg 
5-10 EC!! »T'ft5a<A U , 36tt«£JS(Ti0 2 IBI)6<*iJtt 
5 BJaT©fg»T«A<A U , 5fett«B (TiO a BI)i<*iJ» 



20 ::tr, Si0 2 -A1 2 Q 3 -Na/K 2 0 ttS(* 2. 4 

x ifcfbiagti 6 8 0"CT'*o/-Co (S10) Kfc^Ti§£ftfcTi0 2 te 
No. l-3lco^T(iT^-^— lr^T*«9 N JtM(i3. 9. No. 4, 5 Co 

(§10) Icfc^Tx No.ltt«H3cfiK*</f7XS*t©|fc{bfi««k0 t»2 
*^C<tx fc«fct>*3 0 0 o CJ^±T{iTi0 2 y*^©TG-DTA||^±WafiJc 
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No. 3~5(i&J«J£#<8 0 0°C£Lkl 0 0 OVZlTom&T'&ZfiK I* 

- ;u > x <o w o m l tz&mzif? t i o 2 ®n ? ^ * a<£ l;t 

cnti Tidx* ht*-XOTMA$J£^*i$frLT x TiOati^F© 
No. 4, 5TUViWfem^irtik-£!g<te->tz 0 ZMUi 2oO^HA< 
•5 l oti&fifcSK^tf 5 xSWoDc^biW £ *9 1 3 0 o °Ci^ < . # =? 

©ttttsMS < tt 0 -f ^T#M&J§£1&f&ir- £ T i 0 2 ?iW^7 *g***< Kg 

15 i^^nTL^^/cci^'^^nSo TiOitfitfawf-A'SiKisfe 

^Jx.t^?L®T^i^S*t^g:^Ti0 2 yVU^7L7'l/-3- h U 9 
5 0°CT*j&fi£&. #»@{bLfcStt©*>Hm£li+^*ofco itot«£l 
20 *<#-7X«»©IWteKJ:*J fc 3 0 0^< x ^/7XittcWS< <c»9 
■t IT, 7t«5SEM^eifiSc1"S T iO 7SWI«$ nt L 2 -a 

£fCx tm©Bfr®>5ffl©EPMA^fcJ:STiRtfSi (#7Xg#<Difit 
05n^Wl=«fc»3x TitSiOSffiLA:IS*<«lg*nx Tftteigfi^T* 
25 STi0 2 *<S^$nTV^Ci^TllS$nfwo 

0 2 ~A1 2 0 3 -Na/K 2 0 lifiSc^t ZiZiiiXTaZ £;6<ifiS£ftfCo 

© : «tfiJc«W*</f7XS»0|>:{bfifi<k'9 h 2 01C£«*.TE&< . 3 0 0°C 
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© : ©T-^MLfc^t^vXii. TiO 2*4^^5 TLSM^OS^mS 
5 £tlfco 

(D : 8»&J£^8 0 0°C^±1 0 0 0°COTO^r(i. ^?tibM&&& 
10 10 0X1 0 0x5<DSiO2-Al 2 O 3 -Pb0Mj£#^te5;tf5X®#<D 

1 5%©Tio 2 y*;u7K^ (H»i 6 tmt) ^7*u- • 

<9^RU EiP^O. S/zmOTiOzJlSrJfMU fcV>T? N 
ETF<£> (111) (CSiOz-AlsOa-PbOIIfiJcO^^g^ffll^cB^ 

<DS&&iag©^bi::# ^ fctSte. iS*J?*S&cD^{b£*-r 0 

(11 1) 



S0=SiOrAI 2 O 3 -PbO tf^X 
ft«2*g=TiO* 



25 



No. 


6 


7 


8 


9 


10 




560 


580 


740 


840 


860 


ifc{b;EJ££<DM(t) 


20 


40 


200 


300 


320 




+ + 


+ + + 


+ + + 


+ + 


+ 




A 


O 


O 


© 


© 
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Si0 8 -Al,0,-PbOiaB!cO^^SttOlk{Lafi«5 4 o°c 
x JtM«3. 8T*ofc 9 . *fc»fcftfcTiOi0£iiStt^TT*-*--- t? 

(111) oWBEftttSCKtcfe^Tx No.6(il 0®jaTOj§ire<I#A 
5 0.x *!H5tLTL£ofcj&<x No. 7, 8 W 1 0 B^omilJT- fc05j&<A£?\ 
No. 9, 1 0{i4 0@RhOlB»lTfc«*<A?»ni:^i^-5^»^Sm 

No. 9, 1 OT-4 0lsIRhOfflaiTfcffi*<A^^^o^Ott. ttSJcSS*< 
8 0 0 °CklhT£ £ /c&x T iO ISK* <y ? Lx TiO [bJ± 

No.6T'l 0®OT©fflift"eflS*<A»?x flJSHLTL^ ofcOlix &&&& 
frif? xmtt<DmtUi£& 0 £> 2 0 °C I frm < < x *7 xSttotttt*^ 

15 ^E-ntc^Lx No. 7, 8T1 O[El^±Oifift-efc0^A^^:j6^/:O(ix 
* y ? W£$L £ *i £ : &m^ (iS £ ^ £ #7 x£#©IWt 

-^x (mi 1) Ogt^&ligllcfc^Tx No.6~9te + + + 3:tf:(2 + 4- 
20 ifijftttt**»fc*<^ No.lO(i+t-^ofco c:ftM:Jte£gSD&<#7:*S 
ttOtWtiBK «fc *9 *> 3 2 0 r < x #7 Xg#©#rtfeWIS < 0 ^ iTCx 

mmmzmm- * t io ,tftw# * xiw^ciis^nt -> t 

(Sffifll 8) 

. 25 Si0 2 -Al 2 0 3 -BaO,1fij£fr£>£:& 1 00x1 00x5O*7XMO 
±{-1 5%^Ti0 2 y*;U7K^ (Hife^iiPJi;) =»— 7M > 
^SK*08MU EJ?*<0. 8^mCDTi02l^fiScL^o *©&x Ti 

x *>y a--/ b^r-wmn^^mmmmizmfi^'cijammf^Ltz^ n 
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(mi 2) 

5 

g# = Si0 2 - Al 2 0 3 - BaO #5 X 

mm=T\o 2 



10 



No. 


11 


12 


13 


14 




640 


740 


840 


940 




20 


120 


220 


320 




+ + 


+ + + 


+ + + 






X 


O 


® 


® 



15 C1C-C\ Si0 2 -Al203-BaO^©^v^«WOt)c{tiag{i6 2 0°C 
. JtSte2. 8. ^tg^^±©Ti0 2 0^ B ^(iNo.l 1-1 3«T^- 
*~tfSU No. 1 AteJVf-hWZlbitZo 

(Ml 2) <DMB&&tmKts^T^ No.l lli50JaT©^®re^A 
<0 x iijgt No. 1 2 14 1 0 Mr? 4>iS*<A £ fx M 

20 JC N No.l3, 1 4144 omXt<Dfe®T'b&&Abte^k^ 

No. 13,1 4"t?4 0&l±.<^mWrC'^mt<K^tli)^tz<D\U i&J&i&m. 
25 No. 1 in 0^jrf<DmWsX'm^AK)^ mffiLTL£^tz<Ol±, l&f&ffi. 

m&ifvxmttnmt&fg* >o t> 2 0 °c L&n < a < > 

*nic**Lx No.l 2-ei 0@£JLhofiBTt>ffi*<A5»<i:*^fcO(i N * 
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(*1 2) ©fcffittStBKfc^Ts No.l 1-1 3(i + + + S/c(i 
j!ftfi5ca«*<^^»*t0^baKJ;l9l>3 2 0 , Ct>S<s 

(%fflm 9) 

10 IgffiffilStclfcfioiitt&l OOxi 0 0x5o^7^Olii; N 15 
%OT iO i'/^*jffift*^ rf I/- • 3— f-f >^aK«fc»J&J¥0. 8/tmO 

15 JsTF© (^1 3) i3±E0^1M^5^©/f7^^Jtfi03C<bC#^Jfi 
(«13) 



7t^J« = Ti0 2 



20 



No. 


15 


16 


17 


18 




SiOj-AIA-PbO 


SiO 2 -AI 2 0 3 -PbO 




5.3 


3.8 


2.8 


2.4 


Ti0 2 JtM 


3.9 


3.9 


3.9 


3.9 




480 


540 


620 


680 


(t) 








ttiftiUCC) 


750 


750 


750 


750 




+ + 


+ + + 


+ + + 


+ + + 




X 


O 


O 


O 
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tfcmmmizmt-zitno. 1 5 ~ 1 8 o^-rn tgwrn^m 
tzo ^-ftuz&^T bmfcufcfrtf? xmtfommmz K>b3 croxh 3 
0 o°cjiiToiBHT^< . m&&&tij7zmtf<nmt : &&t<Dm<D$am& 

mm&mzmLT^ no. 1 bit, sm&rFomwiT-m&M, mmtx 

L£o/cj^\ No. 1 6-1 8 (il OlHlja±^ii!iT't^A^^^o/Co 
ZCD&mtLTtt, No. 1 5T(itei^«9s Hv^mtnttMoWTi 

Lti^T, ^atg^XOiKSi^m. Ti0 2 £#7X£#£tf>Itm 
kf£ir K U #7*g#OJtmo;fr^Ti0 2 Ojtfi<J;<9 k*£^<tIHb-r£ - 

(HWJ2 0) 

15 1 5 08©Si0 2 -Al 2 0 3 -BaO,Hl& (&{fc&Jg6 2 0°C) frbUZtf 
7Xltf<Diii:, Ti02V*^<hSn0 2 '/;U£iI£. L/r7.ki§&£;*:7• 
T i 0 SfJimm* 4 ~ 6 w t %TN H 8 7fcig7&T- p H 1 1 ICHIS^ n 
20 . Ti0 2 fe7cDj& B ^gteO. 0 1 ^mT*«9. Sn0 2 ^O^^g(i x 

0. 0035//mt*5 o 

LTfP^L^^^'^^{Co^TTi0 2 iSn0 2 <DfD(C^-r^Sn 

£'i7^tz&%Z\>XT<» (SI 4) (c^-r 0 

25 
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(114) 

§# = SiCVAIA-BaO x 



No. 


19 


20 


21 


22 


23 


Sn0 2 M(mol%) 


0 


10 


20 


60 


100 


am*- 


+ + + 


+ + + 


+ + + 


+ + 






O 


® 


® 


® 


© 



— h. t£ -o tz 0 

Ltzi}< oT SnO jQ^JlOi^^^ibT T i O 2 1 S nO 2<D^ff&(D 1 0 
±60 %KiTv $f * L < (* 1 0 XRfc 2 0 96OTlw-r*UiJfi:BttJC 4>»lg|| 

fc^Tx mmmizmih l t i o s no 2^^^ 

(Jtttfl2 1) 

HJfiW2 0il^«{Cl 50ftOSiOa-Al,O a -BaOfflJSJc dWfcfl£6 

2 0°C) 3^4»tt*^5^»toaa&Cx Ti0.r/*£SnOr/^*S£ N ft 
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ti*5Ti02 , /^iKli4~6wtJ6TNH, *»»TpHl lKSS^ft 

m\ nm\5 timiK&mzvTfo (H5) iz&to 
mi 5) 



g# = SiOj-AI 2 0 3 - BaO 7 

3ttta=TiCV HKtt?«SrA(0.0080Mm)v *&©g750t; 



15 



No. 


24 


25 


26 


27 


28 


Sn0 2 g(mol%) 


0 


10 


20 


60 


100 




+ + + 


+ + + 


+ + + 


+ + 






O 


o 


O 


® 


® 



Zto&m. 0. 0 0 SittmOSnOalfcTOBSEfttt^OS&miix 0. 0 
0 3 5 //m<DSn0 2 |i : P£fflWd#£<fc«9 $>SS<x TiO.&Ti SnO.tfltf- 
20 cD^ft{c^-rs^Jt*<6 0%£LLTr£^< 4 0lHlOffl«iafelc*5l^-C(> 

JnfflteaBKo^-CttO. 0 0 3 5 #m©Sn0 2 &?£fflWci#£-£[5j$$ 

{w X 2 o%s-e©iQffl^t>(f x «Jnoi#iiHi^|{c+ ++-e*«9 x 6 0% 

Ltzt^XO. 0 1 timOTiOttfLttm^tzm&tZ&O. 00 8/zmO 
S nO 2 %L?*i&m LTSilti: t>»*Kttti fc«ft*:gM8Hfe#^ x&vm 

S i 'h £ < ft * C £ v %ik*k1f izim-t h S n 0 2 &^P # 0 . 00 35//m 
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. 008^mT{iTiO i&jFPQQIflJffit tiki$ LT SnO .ttW* # l *tzibtz 
(HSS0J2 2) 

1 5 OftflDSnOj-AhOs-BaOflfiJc (ftft&S 6 2 0 TO frbtiZtf 
7XI^0IIC, Ti02*/^7K^€:^7 r U- • a— r-f >^CTi^ 

o Z<Ot^Ti02yVU7K^^{illM5^J5ilDlL:(>0^fflV\ SnOaVOMc 
HO. 0O3 5/zm©M^/:o 

15 fTofc*§**ETF© (3116) {c^-r 0 
(3E16) 



g# = Si0 2 - Al A - BaO 1i 7. 

ftf&1&=Ti0 2s r B 1P&&T = SnO 2 (0.0035pmK 750^/1 10*t 



No. 


29 


30 


31 


32 


33 


Sn0 2 S(mol%) 


0 


10 


20 


60 


100 




+ + + 


+ + + 


+ + + 


+ + 
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© 


® 



— 52 — 



WO 95/15816 



PCT/JP94/02077 



ifi*^1ilSSIico^T(iSn0 2 OSOtij!jn{c^oT|S]±L N e;I/Jt2 0% 

m 5 -cm l tzmt- Mffiv&miz * m&i*£ c a i \z h &&t> -mm& 

(Hi£0iJ2 3) 

1 5 0^£DSiO 2 -Al 2 O 3 -Ba0^|J55c (tWfr&Jg 6 2 0 °C) fr^ti&ij 
15 7 7l^©ISi: x Ti0 2 l/;U7jq£&£x:/U- • zj— r>r >^{IT^ 

0 

fr-^&HS: (117) Kgrfo 

25 
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GUI 7) 



S# = Si0 2 - Al 2 0 3 - BaO 1i =5 7. 

#848= to, p H ^:^=cu(o.oo4 M m). m&misvc/ftmjt 



No. 


34 


35 


36 


37 


38 


CuM(mol%) 


0 


10 


20 


60 


100 




+ + + 


+ + + 


+ + + 


+ + + 


+ + + 




o 


o 


® 




® 



L^LiJ-?- h < CuCD^JDna^fiO £ £ (iT iO 2?i^{w J; S^cftfe^ 

^•jTCuM^I f5 ^*{' 5Ci t*Si!*ri<te I * £m*>n £ o 

25 T i 0 ztttmommZMti t tt «3 If £ - £ #ittS£ n/c 0 
(fd£M2 4) 

1 5 OftcDSiOz-AUOa-BaOM (#rtt&Jg 6 2 0 °C) fri>tl2>ij 
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mm<Dxm-eTi- ? - h jurjuztemz itz 0 t i o iorw**:/ u 

^■To Cu «r^Sn'LTfcMS*DOi#i:lq|tiJw4 OIIlOMlSOKKfc^-C *> 

m 2 u±iztMmmftm<++tte<o. cutmm&i. 2#g/cm 2 

i;U Cugj$*&<0. 7//g/cm J Ja_t#£<. J;f9J6F* L < ti 1 . 
g/cm 2 ELh*<*V\, 

cu »Kiwt% ommw) ^« 4^0^^ *ij$s£o. 7 u g 

/cm 2 VLttZ-fZlzltmttm&O. 2mg/cm ! &LL2. 7mg/cm 
25 2 ETFlCs fij$ft£ 1 . 2/zg/cm 2 &±ICiT£tCte*^a£0. 3mg 
/cm 2 £Lb2. 4mg/cm 2 EiT(Cf tl{f«k^o 
G«fi«2 5) 

1 5 O^OSi02-Al 2 0 3 -BaOiafi5c (#tft&E6 8 0*0 frbUZii 
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10 fi^AS^y^x^iWifco 

tnM&ffl&lzr>UTm2 5m^t e m^lMOt^itTi02i)<^Jl<Dtz 
fc+il^, **UCAg £^SnLT^< itaStt^tfLfCo f LTBLB7 
>7\H3|M O^fc .iltLtl^I & Ag 0 . 05^g/c 

m 2 £l±{C/«£n(fta^'®tt*<+ + i4'«9. Ag tE^MO. 1/ig/cm 2 

15 );jL±iztM-£mm<%&&+++ttiZo 

Ltz^^x^mmzmm^m^mntz^m^if^^mmi-^iz^ 

AgJIJta*<0. 05//g/cm 8 Rb6U<s ' AOff* L < ttO. 
/cm 2 ELb&<J:l\, 

20 o L^LAg }BJt**<lA/g/cm 2 JBlTtt^tf»ftttttV^ 

^±©:ii^Ag £8*1*0. 05^g/cm 2 R_tl//g/cm 2 £1 
T*U<. £«9$?2L<liO. 1/zg/cm 2 £l±l^g/cm 2 ETFriU 

(HWJ2 6) 

25 15 OftOSi0 2 -Al 2 Os-BaO$flfi5c C^fcSS6 8 0°C) frZ>tl2>ii 
9 5 0°C{'T^L^iP^bL^^^(c x 5§^7X^^^U. IE 
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0 2 liWolit7 ir 9 — tf ^ £ )l*Mzmi& L /Co 

+ <!:«o Lf^oTTi0 2 O!ilf(i0. 1 /zm£LtriU<. L< 1*0 
10 . 2 #mkl±£<«fc^o 

m2 6 mx.vm 2 7 ^t*£$&&#<z>i»;£is]£ epma 4 ? o 

<*t^»jK36<»«*-3efI* (B««) o CCTAfi^Tcfc&agJfx B 
<S«£#IIKJi* *o+WOCfW««:+IBIit3e«tfco fcrtfU £2 612 

i#$z'tv&\\ do^iw{^2 7gUw^-r«fc-5ic, -^fs®{c*tf&-r 
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(HJ60J2 7) 

1 0 cmftOT^i ^-Sfe±JwSi0 2 -Al203-Na/K 2 0^O#^Mli 

15 5 0°CT^BfP B 1^t^^fiJcLTP^0. 2/zm, 0. 5 /am. l^m 
OTt^- CTTiO z iiJl£ffMLfCo ft^T. Z.<D.Tj-9 — trlSTiCh^S 

Wit 207 -v hBLB-7 >7\ *»^&SJ»*TOM'l 0 c m x HUMS 
3 0£J>) LTa*4£&fco ^^n^M(Co^TEPMA{cJ:5»f@©7C^ 
20 tfffi (TU Si) laSlli^ tft«tt4>J:0WI)E«tt*l«ELyi:. 

taSttMJCOl^TIi^ *8§S ( Escherichia coli W 

311 o#o zm^-cmaifco 7 o %x * y - Jir-^m l tz^wmu 

tt<»mM&\Z.W&0 . 15ml (1-50 0 00 CFU) SrigTU ^7 

idooxioo) (lig-ttTS^sat^s^-fr. tmt Ltz 0 gmt 

25 ( 3 5 0 0;^^) ^3 0»m JSWL^a*4©Btt*«ifi3y— ^ 
«^-C^aft*g*l 0m 1 KjHJiRU l04S$**>6x Lfc 

ism* (iis) tztt&TTjkto tn:®it{wo^T(i-r^T+++-c*o/r 

o 
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©J? 3 t ©Jt*< 1/3 J£l±©a*4Tli-r^T@i: o fc e 
(118) 



10 



Ti02 AIM 
( Mm) 


( |im) 


«**p*h 

CP*) 


rbRBsrs-j: /Tin? fiaM 






1 


0.42 


1 6 


0.42 


+ + + 


© 


1 


0.33 


2 


U.oj 


T T T 


(8) 


1 


0.30 


1 


0.30 


+ + + 


O 


0.5 


0.17 


2 


0.34 


+ + + 


© 


0.5 


0. 1 3 


1 


0.26 


+ + + 


o 


0.2 


0.08 


2 


0.40 


+ + + 


© 


0.2 


0.05 


1 


0.25 


+ + + 


o 


1 


0 




0 


+ + + 


A 



15 

(Jt*fc«2 8) 

«5t«5c GfcSUi 2077hBLB7>7\ #ffi^£K*4* T©8§gt 10c 
25 ^-e*o/c 0 
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5 ) (i^*<DTiOi*4^o«BfeBiiottji^-riav (b) ittm'&toimzTsk 
tm-c&K), mm U) i;:^*£s»cs#i©*iBicTiOitt?3££fc 

b) {C^^o(C^>7 y * 2 a*<^L^^o 

10 mi^ «aSI5«=*oTiiTiOatfl[^l Ol|ffl0|MliL o T*ofc 

* z t\ mmzT&& a t i 0 3 0* ? * wt;: s no £ 

15 LTl^o 

EU:® J; -5 <£5t«liKJi 2 SrffMt- £ KfcU T i 0 2 VOHI S nO . vOUSrfi^ 

TiOtV^»Ktt4~6wt«gJKtLx NHajlifpHllCil 
U TiO 2 *i^©¥^lft&£t*0. 01//m (lOnm) £U SnCV/ 

20 jvmmtm owt^ngiu nh 3 ^tphi ucweu sno 2 &T 
xrd (x»®#f) omo^m^^fefc^^t-rx d^f ) 

Sn0 2 (iTi0 2 «fc«9 t^MJ!E*^^^i6x &f£BUfc£ oTtiTi 
25 O.&^3 0|igR8tiSIl 7 0 (a) 5 K L 0 T*S*<* SKt^?>& 

2o©^bf^ 3#a8*S*?*«©8Iitt»^Wfi< * 
0*231. il7i (b) l^-r«t'5{w^.y^gP(r(iMk^^>«fc*9fc^EE 
#i^Sn0 2 *<A«9&3K mi im (c) K^-T^Ki&iiS&U 5tfb-»i6 
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5 „ L^fc^ttEttlgtLTO^Stt (R,o) ^5 0%i^±i-rS{C(i. 12 
8{c^-rj:-5CSn0 2 cDTi02(^-rsfiJ^ (ftifc) £2 0-7 0%lztZ> 

x *7Stt©M(i. /^M;i^7*>©#&?Tm\ Mil* 3 0#&©|& 
10 £i£ (Rao) &1Mb Lfco SMffltciix 1 1 L<©#5*gf?rtK^i£8§$ 
Zm&ltzl 5 0ft^>T^3t^ (BLB3E^fe*T4W) 8 c m^lttc 

15 r so = (xo-x S o) /x 0 xioo% 

IIU Xo=#JJ8zlJg [ppm] x 30 = 3 0#&<DiiJg [ppm] 

a©^fc*JttfifLffHaE'Lfeo wmnwm©. ex a. xco v^rt±igg2 

l) i|^BIT*So 

TbtmwM&its oo~8 5 o^ci-rso cntt»*aaaffi*<3oor* 
jrc-ia gtfe&<£ i; k < < 8 5 o xzmz. * t t i o 2 ©mga<T + 9 t> 

25 vitnwm^, mt* tzomt* * y^^hmmE^m^^ 

mmmmiz* zm£T'®mBmwftt>tiz &oiz l^®t\ &&v>mk\z& 
^Tnit*?>tti : <»r£\mmmi< v ?jb<%£uz<^ 0 $tz, mt 
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Sn0 2 m^Uam (Ti0 2 <fc<Z>|*!]±) ^20~70%it5;iT 
, »»« i*gtt©3RJ*»JEt5 : i^* , *fc3 0 0 0 C&±8 5 0°C 

* fz , P tH<D&H£ T i 0 1 IcfiSf * * * C i T«jgtt.*<fi±-r 

«fc o TjEiSc-r sffla^^RM*^©^^*^^*^* ^ns^ 

20 ^/STLx arf Lfc'^oy>-ffcr;u*y**iftic0rjTOlB*^»* 
.TO L x bsJ* lu^^ n y Wbr ;pt7 y 7m&c> p h <h pHioi^ 

&2<Dl5&t LTiix «K^®l^liJcLjtTiO»*^«!:-r4^tettf«?iBI 

ogi (13^ >fb* y «7 a *v ^*tt<t* y *7 aisio^ o y Wbr )vn y 

1M3<Ojjf&t LT(ix S^Stc^fiSc LfcTiO 2 ££f* i f S^fehtK^IR 
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Iff 3 0 Blttg 1 Rt/m 2 OSttjWS3Jft«:Ki!a LfcBTC* 0 . C Ol^ 1 

mm tc a t i o 2 i -r * fttei&ii 2 a<jjM $ z <omm<o xr>ti^t 

J&W U HSftfu©^ o y XlTJlti y tK^<d p H £J!RW8W> p H t 
15 WBrTSo 

^ 3 (Djjfkb LT(i N gfeS® iC^gJc LfcTi0 2 t "T 5 
^®{r«TiO a ^r£(*:i-r55feMi^2^fiS$n. :c«12i;^g 

tt*<* s *^s*^f - * y ? -r s kku fumm 2 3 vita y * a he 

Wi&ft* U f^fO^ny WfcTJW* y 7jqg&3 0£ygTU ffi 
T L tz" o y wtr )vu y 3 o ic&mi^ > 7* 4 0 II £ o TgffS^fPa 

/>ay><tT^* 'J7K^3 OOftKiiO.lmol/U St^H^ >7*4 £ LTte 
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5 CtOckot^n^fiP.fttfw.fcoT^D^rWbT^* U*i§«[3 0©pH^ 

oh- (7X^^^» a<£ i; a^s* 

IMtRJfc: 2 I-+2h + =I 2 
StcRId: 0 2 +2H 2 0+4e-=40H- 
10 L^J^T> £#»©!8fti::«fcoT'>ny WkT^I/* »J*»tt3 0©pH 

H3 4 0(iR.o<!:pHOSfk*iOKI^^t-^7T*So CCT N ' R 
■et2^MUIWft3 0#T*S4>L*:#x (yf;M;W7^>f) ( 

±ffi^ 1 o^?S(c* otli p HomtHi p H y - p HjfliJ^ ■>- 

20 ©JStt©^#**tll!W*o 

p Ht^mt LTti. ^D7*wt7^* u 3 o <D%ftmm&m<a p 

HjMM. 5. £#»IK»8W>pHj&<5. 5-6. 5T'*S©T\ y*^H> 
25 Wk7;l^yzKiSifc3 0U£\,^i^ny>{k7;U* »J*«jft3 OKpH 

fe**-e-JE©WP**ftT*-fs R«lffl»«WRfiKJItt*c: 
zn^^-TSOd^S lii:^t^T*0s co^fcfcoTfcU ^ 
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5 mmoft&zwfet s - 1 *<B«t?* So 

. cn^S?/8-r^O*^3 2Htc^-r^at?*0x io^S«w*oT(i N s 

team trc o TftfckiiJi 2 £ ^JKf-r s £ tw LT^ S o 

io jgttMS?* ;i^7 oti*rti><-r yyizavitij 

ftKs 5t«4^®2om?L^{wOi%S-rSo myitis $1M?L 

$o:ilM\ m?L^{il 0%Rh4 0%*7i, $?£ L< iil 0%&±3 0 

15 %«Ti-T5o 

d (Dm&>. fflm&Tnl&Mkm* 0 . 1 0 m*I, $?£ L < (i 0 . 0 4/i 

20 £d£-e^ JiBiK*|fiI±*-fr*«^l=tifeaS*<0.1/MmEU:{w^Lx 
«5 ©KE^T^t^*^*©"^ EJP£ 0.5^ mEUis Jf 

0. 0 1 ^m*?i. $?£L<1*0. O0 8^m«T©te : ?**JDtT4)«kv^ 

let «9 ^n<&o # c < < -r * c: i5 e : ©«&si?L*<0ifc!>£iB < 

> CdTS»*tL«»?LSttl*ilS0. 01 ium*Sls ff*t<ttO; 00 
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8 j/mJaT^B^AS*^-?*^ #x©*££ (»A) £it$$lT* 

d C TlSHfl 0 . 01// m*SI N $f £ I < (i 0 . 0 0 8 (i mUJO^CD 

5 IBo*i*tLt>*SO"es ^&®1££M&fc>te^Ti0 2 . Sn0 2 . ZnO. 
SrTiOax Fe 2 0 3 . Bi 2 0 3 . WO.S©«ffc^tlM**SW*Ag* Cul£ 
®&RjM8F*U\, ifclSaSO, OUm*^ j?£L<(*0. 0 0 8// 

o 

25 5 //m£TF©MW{£ffl£ft£©-C\ 0. 0 5//m]^Tt*5OAU^o 
(H««2 8) 

MUgO. 0 1 /£mOTi02'/^©T>^-T#PB?ffi!8l»tt*l 5 cmft 
©? 'T K x 7* U- • =J—r* >^&K£^^S£^l:£-eT^fiL 
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N :n^7oo °cRt 900 vtiTT-m. l nmrnm^m itz 0 mz>ti 

K^ttor?flfi(iR 3 o (L) »j^-f -5. - i izx tonmifco r 3 o cd i 
5 u%m&i&<Dfk£&<DZ£~c* ftfcWfct* 1 1 y * h/uo^^^SSrtJwSt 

^©ftte&^l££^£L/i®£#;fl£ (BLB3t*<T4W) #^8 c mOSMI 
© : 4 0 LTSfktt L 

O : 1 0®&±4 0leI^O^i&T^<A«9x *ttiili (TiO.K) *<IHiat 
A: 5 0ELhlO0*«©JBI!|-eflS36<AOs (Ti0 2 J^) *<$lftt 

x : 5@*»0ffl»T0W<A!K ^ttlKB (TiOiR) *<i!lHt 
15 BMIEttttlfca* fiJPfSttattOfctt* «fc «9 < LfcttttT?* ^ 77X 
f--y?$L:3*AoavMKcfc^*£tt^ (L I ON 

TYPEWR I TERERASER 5 0 2) £E^£o ft^WttWtf^" 

®Ao /cl*3g£ 3 &Tlt$$if- £ d i ic J; 0 ft -5 o MSflteTEK^t-o 
X : — EX-milMm 

&$k*m 3 5 m~m 3 7 miz*t 0 

25 «3 5g|tt5fcftM«E?iKOSE$«:0. 8 0 m t Ltzt SldFLSpiW^tt 
*5*OWlWittOMflk**LTl^*o Km&fcmft^^rati &lci£AL 

N io%-c5o%^z^.. 3 0%T-(i8 0%j^±(^-rs o mzmm^mt 
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mmmv>n&&& 1 o 4 0 » * l < t* 1 0 %ei± 3 0 %ot 
* 3 6 mimnm 20-30 %©^^n^^-r s^mm^^isji 

5 m.TiiR.. (L) ®&ffft#te;&<*£ftx *i< tt* tKHttttifiTL^o L 
> L 0 . 0 4 az m£iT-e«liJf ttffffe*<ffla6 BW- 0 . l//mt^ 
ffttRS^^Lfco Ja±«Ci*^^M^i^O^g^0. l^m^ 
iix &f£L<(2 0. 0 4/zmOTT*5«fc^c-rsc:ilc < k«9x 

10 s:i^Lfc. 

!f§ 3 7 ElliSlM* 20-30 %0^ftfe^^!i^Slfi5c-r SftttlHfrP <3&H 

. 0 4// mTliTW* «9 > 0 . 1 At migjg£ T'fc&t 5 C <t tf<#gT* 
JglpO. 5^m-erR8 0 (L) ^5 0%^:^ 0. 6 ^mT8 0%R±{lii 

^■^sz. hz&iq m&ftm *>m vm&mw&tfm'p* z ox*mmz o . 

5//mE*±#*L<(iO. 6 ^m£i±i:ti^*<*5o 
25 (£ffe0|2 9) 

^S0. 0 1 vm(DT iOz*/fr<DT >*—TmmMWM&$: 1 5 cmM 
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5Sn02*/^£*tt**ft*7i'-« i-t< 'symz&tomfiL. 1 1 o°c 

o 

e***3 8HC^-r 0 l»ftttl=»LTttSn0r/;UOttfiS*0.. 0 0 
5 3 5/imtnbO. 0 1 fi mfcmtZ itT *>&^£mtte< , SRtiftm 

0 2 7Vl,©|§ii&fcJ:oTJBfcr>fco ?Ut>*>0. 00 8;zm£(T©&?£ 
&JjDL*:ti£te®£ fcttO^ifSLt-ra*^ 0. 0 1 ^mT«MmtilS 

10 ^±OZ«i:)&>«ftfe^*i^{^ B B a S0. Ol^m*^ IftKliO. 

00 8/i mETF©tfcWJS!ll * tiS d <h C «k *> »*f&feW6l±-r * <J M 

(HI£0'J3O) 

&HS0. 0 1 (im<OTi02/)V(Or>^^rWmmBM^l 5cmft 
„ Ztt£8 5 0rTSlHfcLTRffO. 2A£m0^iiatl!*^fiJcLfco 
©SbfcS5c 207-yhBLBv >7\ ftmfr*ffl&£T*omM 1 0 

cm. jgumkiio&) Lxsmzntzo z(Dt%mmstitzmv>mi*2 v 

20 g/cm\ «liHinm-10nmT'*o/:o * fcfttef&KtfolSSI 

/Co 

^-Oi^mRao (L) a8 9«,»*fflttt@1?*ofc. L^otI3 6 
mttiM-fZtffiZtmitzZtlZ&QRso (L) *<1 8%*^ 8 9%^ 

25 mmm^n±Ltio 

1 o%&±3 o %£itt'& zftjmmmfiw&z n-c^ s ? k l ^ c £ k 
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10 L<> «fc<9*f£ L<tt*tt«EStt*W^*-t^?»TiOi. Sn0 2 

N ZnCk SrTiOs. Fe 2 0 3 . Bi 2 0 3 . WOiCWtWNIft^^. 

S?£L<1*0. 00 8^mWh^iWI^. fcrtfU Ti 
0 aliK^T * - "t^T-x 8 5 0 V&TfX' ®i&m lTX#_L(r@^ L tzi&& 

20 ^©£h%H^«-^WtcO. 0 5/iraJaT<OM^fflStl5©T\ 0. 0 
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ns£tfL&li*£ii&0. 0 1 tim*m<ofo : ?tfAZ*gt!T*&*), rtwk 

* n/cM7L^ i o %£U:© t i o zum t mmv>ViMM&*m$-t %> z 

10 V-3 0 OmAcD^-e|&*X^lH]Jff L^i#{c$±^CDg^f-^ (08*. If 
x Ti0 2 fi^Jc4o^T N Ti~9— tr*"e(i2 0 = 2 5. 3° x yl/W(i2^ 
= 2 7. 4° ) ^m^nSgJttC^fbL/cTfe^l^OCiTi^o 
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io lE^mmt zxmz&^T, imm&mu4 o o°c&±8 o o°c& 

5 J; -5 IC L/io 4 0 0 °C*^T(i^MT i 0 2 #<7^- Hf SET i 0 2 

Kismt-e-f. 8oo , OsU:Ttifii*tteiacfi*<^t:^ ^®tt*<<£T-r^^ 

<U 1 Ofifi%^^x.-S<b^M^3 6%7X^«CDT7jc^^S(cA»9 
2)Q*#JBa<{EiI £ tit %T 5 =7 -v * *<^Jc-T £ * ?> T-£ £ o *gKo***^ V * 

*©ibHgK (7jc#&<) : %mWl : 1 0 0-1 : 1 0 0 Ogfl»<«fcl* 
20 o 

ru F e x C o x N i % Pd x P t © 5 &©*!>£.< <!: fc> 1 S©&M^@££ 
tiT^S^^f:LTU^o ;:©J:?tt»j£ic*Sc:£i;:«fc»K ftMiiitStg 
25 £Wr£Jf©©S&©iS^1M hfcfiiiK&lRa*?©^*-*©^ C©SP^ 
Kg#$#*©77i/*'J#J1. *;k>-7 Lt^Iffii^5 c 
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5 ,&j&> £ gfc n m ~ 1 0 n mgJg>W £ L V > 0 

(i, Ag, Cu. Zn, Fe, Co. Ni, P d. P X O^^O'pUi 

io i mv^m* * >*#t^c»«*2Wfi u s^ai^ti^BW LTtT-5 . 

Ag N Cu s Z n. F e. Co. N L Po\ P tOoW^< it li 
o^H-f*>*^*jSiKKttx f£®fix BIKffix fifiSE^x 

-fix mm~m, m<t><w>j». mi^v*** mas® 

t + •? \ > £ £ x M Ktt # ft < V * t % {C^tl*<Pjftg-t?* £ d £ *£ £ 

20 mm-zxmit. «^«*#ftr**jn« l * * * < x i^wk 

MJ#Mft7>^ BLB7>7\ +-try>7>7\ *«*Tx w^fn 
til 0£J>~1 0#fU£j&<j?£ Lis J^B*ra*<S^r*iatett«»oK«tt 

t±tz&mmtfttWL*gTmmmizttizytmmuz< < a mom* 
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cutti* 3D 

MUSO. O 1 ^mOTi02'/^O7> ; e— TjBB?SS»ft«:l 5 cmft 

MLT7t^ — fef^T iO 2^H^ffM L /r 0 d <D&|5g<D T iO 2 if E©M?L 
10 $fi4 5% N TiOafcfc?©*£Ji&ttO. 0 2//m"e*-3fc o &ic<?-©±i;:|£ 

L x 1 1 0 o CT'$E^LTf**4£?#/c o ^^nfca»4t^V^TK^ttx fittPft 

©: 40 LTffifttt L 

O: 1 0 (H]ia± 4 OlHl*SICD^i|jT^*<A«9. TiO»«*<f!lJ8t 

A: 5@J£U:1 OB*»©JBS&-e«j&<A'K T i 0 

20 X : 5Isl*SI©igi!l"e^*<Af9. TiOaH^fHJtt 

25 O : ^-T^tcB^So 

*£3l£m 3 9 g!~!f§ 4 6 miZKto 
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0 2 ©^fin*(iT iO 2 1 S nO a ©*0fi*fnKtt-t S S nO 2 fi*£>fij&T^ 

/iz:i{i«k051?L**<2O96*»i«^Lfc^Je>T*S (^4 OH) » 

(i S nO *mamKM-t SMWWLfc**!!** LTi ^ S S nO 

3 0%klhTliO. 0 4AmiM^M<^oTUS 0 ^H(CSn0 2 ©^ 

m 4 2 Htt S nO 2®Ml^t^Wfc^'i»^to 
10 ffiM&fcffl LTti S nO 2 7*>'UCD|$lifI3r 0 . 00 3 5/zm^bO. 01 p 
m £ £ *T t> S t ^ £* gffctt < > fc*£m£^ L fco * ^ S n 0 2 (D 

9®(DSnOt<Dfflamt%&mt<D&&±&&t&t* SaO«©«ftlS4 0 

15 z©^»P4l«*a*Stfc^*^L^V^O»7L^tl»^tta:OB3^ ( 

Z> 0 BP£C©l§£m?L^l*l 0%*g|{wM4>-r£j&<. f£4 lBUGttSO.-- 
0 2 ^mifiO»?L*«ILTfe*)x *^HI»«-Si6*tft^OfeSSt>0. 

»»^tttcH LTti S nO ztomnm. 3 0 %£LhO t £ ojft W S nO 2 
Ofe.fiSJC J: Tflte o /Co -r<£*>^ 0 . 0 0 8// mOT^Ii^F^» L 
^&\*©&iz\t0^tn±.-?Z>i)K 0. 0 1 /£mTtt^!nS»*tiSJ6?»ntt 

(1) SttlcTiO.BIfc^JiRU *.©*R©CTfc£fi)a*:fiSB§n^ *©fig 
EL&QfriSfttilrF (Sn0 2 vOl/) ZWti&Zt^ fftltfoSlK <tt£ 0 

(2) Sn0 2 O^jDg^Ti0 8 iSn0,O|g:SSl^LT3 0li%H±T- 
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(3) Sn0a©«Jna*<Ti0iiSn0 8 O|gfi*iC*fLT5 

(4) m7L^2 0%*^ BB^JLOfcMIfcO, 0 4^m£lT^tntf^ 
5 (HtKM3 2) 

fcOfcttBU 2«ffl£il6ttltefTV\ SS©T*?— tfSTiOiBH&J&fc 

^ — ifST io zm^mm^mm itztz#> tmznz> 0 

15 (HS60J3 3) 

1 5 cmftcO|5S3g§!»^-f ;U©^S{zSi0 2 -Al 2 03-Na/K207 U 
h£§£fiU 9:i^^5)ili:^0. 0 1 ^m©Ti0 2 yVUOT>€r^ 
TPBSSSStt^^^l/-- =»~r>r >^StrJ:«9^L. 7 5 0°CT2B# 
f B mfi5cLT> TiO^liOl^JrT'O. 2^iru 0. 4#nu 0. 8//ra03 

20 WmZftmLtZo Z.toW&<bTiO*n&tofm&lit4S%^ TiO.tjtfOlS 
HflteO. 0 2^m-e*o/c o #iPL/i±feimK££tc^*- hfh? 
xh + 2/Kt3 6 96JgKti^.y-^t©10 : 1 : 40 0 (fiiJt) g£ 
+ 'Jf-tLT7D- >r£Tg*&Lf£*£L/r 
o MIIiTiO 2 T4 0-5 0/rg/cm J iU:o W5 0 0 o CT10 

taS^lcoV^Tfix *8§S ( Escherichia coli W3 1 
101*) £ffl^T£CKLfco ¥#7 0%x^;-;^ILf:^i»i 
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mmzW&O. 15ml (1-50000CFU) «TU (1 

ooxio o) izm&xmtfmmmizmwint. u.ntitz 0 (3 5 

£M&i&7kl Om 1 ^©£#^£*a6x + + + 

±3Z^-fft<D$kmzl3^Th. RfiJI&teRao (L) T8 0%^±. fcWmt 

+ + + -U&r>tZ 0 

i r Jl o 4- •> K^0& t T i 0 2 ^(r mt- L /Co TiTJlo^ri/ K^fiHI* 

10 < -rn^noo # n < £ j:tfiWERttiiifii ± l/co * ft t io 2 mm 

f£tttt|fiJ±Lfco EUiOC:i©a*01o2:LTTiT^34->KSfc*«Cj: 
?L*£ T i7>lo* : s KS&ftIsI»:*>«kCf T iO iM&OHffi&CTt*. T iO « 
* T i 0 ,flg£A<Sl > (i m U T iT ^ 3 * > K^@»Tf ti«^ L T*J 0 

20 /Co 

(l£JfeW3 4) 

1 5 cm^CDPSisg^'f ;UO^S(CSi02-Al20 3 -Na/ , K 2 07 U -y 
hS-^PU 8SV-C*©£acf§ii&0. 0 1 vm<DT iO iVUOT 

rmmmmmm^zfu- - =1— r* ^skm^u 7 5o°ct2b# 

25 Rg&tfcLfco ZOWtfiOTiOzmmtommo. 4jum,IW4 5% s T 
i02*i : j :1 O^S{iO. 0 2 jumT&o/to ftWLtzlMZtmiztS h\z*9 
h^x-h^f Ft3 6%i&mtx-? J -frtOl 0 : 1 : 40 0 ( 
fiftJt) jR^tt*<Oiffi»**+0ir-iLT7D- • u-x^r 
?RLf£*iL/co MKiTi0 2 T"4 0~5 0//g/cm ! <!:Lf:o *<D&5 
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0 0 °CT- 1 0 ftffit&lft. Ltz 0 ZOTiTfro+i, KSfiWXS* 3 [sM K) il L 
it 2 0 7 7 h B L B 7 >7\ £tt*4*T®igtt 10cm. MB#Fa1 3 

t*-#- (c^m^T^ix l tz-m 7K^xn. * £ 1 ^ 

0%z-2 J -h-ZWMLtz 0 fc^XXMM ( Escherichia 
col i W3 110^) OISO. 15ml ( 1 ~ 5 0 0 0 0 C F U) £ 

(looxioo) \zMit~cm$tM.&mzmwz-&. w&t ttz 0 
afew (350 ojitx) ^3 o^tsism^ mMitzunommzmmrt 

15 — t?T^^T^S^7K 1 0m 1 ir@JKLs mo£.&&£3<.#>. M<0J§& 
tiMntz&Mfcffl 3 3 X-m^tzUmz-D^r Itzo 

wmotfcmmz^xit^mmixrfnttzyimh. nmm3 

20 Fb1ic^^i;/co t-^t)^llM3 3T{lF^L^I«^T(i}Ji^tt{i+(^l: 

1 tzAK *$mmxftm l ^imr-ti + + + tmm t m> h <c v l 
mtpimmteom^vj hizm&mtfttmtz<»$:Wfz>tztt>tmtstiz>o 

25 ®ic£fi5cL«m:*©P«^ ft*<z>7fc8£ 

So 
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(H^^J3 5) 

1 0 cm^OV-^7XlI'\0->'J # • ^--r^r > ^(iJilTO^ST 
: 2 : 6 : 86 (MiJt) Tm£lT-&o 1^181(2 

6 ^-lrh7Xh + v/Ki:JitL10 SS%» L TfKR Lfc 

fi%£Lt3 Ogg%£lT> L< (*5M%£Uh2 om*%KrW£^o 

r-r s o z z -c&m^M tn±< * a i t^r> mm-? « < * 
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oxmmu ioo//g/c m 2 jaTT* z>ztj)<i&zi\,\ 

><D1 [5I(DS^M(i4 5 //g/cm 2 i 

(Di^fiStSiltf^ >*srP(i3~l 5 0 nmlgT'IMTi^o 
15 ±.W5mz &K>m btltzfeteUPi*: £ £ C 3 0 0 °C~ 5 0 0 "CT-mfc t T 

^Itt^ofc. *<0&3I£ 19) ic^-r 0 
20 mi 9) 



25 







R30 (L) 


R30 CD) 




fct®1±(D) 


300 


® 


0% 


0% 






400 


® 


60% 


0% 


+ 




500 


© 


60% 


3% 


+ 





tz\M.& 2 6cmxi|$2 1cii) O^mMnHs^zUM^W. L N 4 WO B L 
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B £**T*a*4* t>8c mil Tft£ ITO L fc*§£<D 3 0 ft'&<D /m/Jl 

ij7'?>&3km (r 30 (l) ) N te£tfft&mmitzm&<D3o#'&(D>i + 
j\,sw7?>m%m (r 30 (d) ) ^mmthz t^x^ommuz 0 

i/tSftttKolvrtix *B§ffi ( Escherichia coli W3 
iilCliO. 15ml (1-50000CFU) ^ITU ( 

io looxioo) \zm^rm^m.mMizmm^^. tmtLfz 0 afe#x (5 

2 0 0;^z) ^3 0«m jai*Lfca^ie^fe^TJCiKIJ$LA:K 
*4©B7ft«riSffi^— tfTttV^T^l^tSRKl 0m 1 JC01KU B©£*?s#& 

15 &sfc&j&3 o ovx'itfgmw^ximtms-tmm^-ttK r 30 (d 

l^d tic ft £ G 

fta»t>©tfiffttfe**^-r^ Rso (d t>6o%mi£fz*fa±.Ltzo 

Rso (L) fc6 0Kg£*-e|6l±LTl*5o 
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1 iim^T<DmM^^^nh^Utl^^Ltz 0 tztz U 0. 4//ra 
R±l ^mkTFTttCX 0. l^mkLhO. 4 mOTTli®-?* 0 x 
20 *^^(i9*W^Ll^^L/-c 0 

4 #mEUil j/mETF-eteCX 0. 1 //mkLLO. 4 ^m^TT(i©T* <9 
25 H©M^0. l//m£LL0. 4 nm&TfT'te©^ 0. 4#m£LL0. 9//m 
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(HWJ5 0) 

10 ¥*^li?10. 0 1 ^mOTiOaVVPtDTV^Ttfift&^l 5 cm^©? 
-f^S^±^X7V- o-r< >^£T^frU :tl^9 0 0 °CT$JiJc L 

S(ci^^7K^ (»««ltO. 2M;%. 0. 5M%, 1SS%) &m 
15 K2077 hBLB5>7\ ^^^^t^Og&lil 0 cm. ,TO^3 

g5 90i:CufIMiMNf (L) *>«fctfff£Bf (D) <Dn§L&mt<D 
20 K^^o gIJ:«5^T©-i^t>^-g.c 

•?*<h&Nf (d) j:f9t>^^cufijt*t?s:att**ifii±-#-So cnti^jaftf 

B# (L) WiCufi»lcJ:0ai^*lHiaL^f-^aTi0i*ilO^tt 
ftmibm< 1zlb~Z&2>o 0«kf9 0. 1 2/zg/cm 2 ja±^tntr + + N 0 
25 . 3 # g/cm 2 £l±<D&-e+ + +^£[S]±-r£o 

Cug(*:{CtJn:^ffl^*S^<h(i^0?)nT*5f9s ^O^J6HgB#{3 1 C u 

cm 2 £l±cDfI^"e + + N 1. 2 /u g/cm 2 J^±<D}B^T- + + + 'N<i:fS]±-r 

So 



— 105 — 



WO 95/15816 



PCT/JP94/02077 



Lf^'oT, ++UWIffit5i:0. 1 2 v g/cm 2 £LtO. 7// 
g/cm 2 *fl. + + +l^;UTiWf ££0. 3 ^ g/cm 2 £Lhl. 2// 
g/ *i©Cu^Ii:fc(^«H (L) (D&^J/iMfeJix Cui 
T i 0 2 ^H^fi^t) $ fttz C t lc«k S^H^S&Ht^ ^ 

o 

-^■Cu©!^t*0. 7 /zg/cm 2 £Uh. J:<9S?£L< til. 2// 

20 mg/cm 2 Jilh2. 7mg/cm 2 £TFs 1. 2;/g/cmWn!: 
(iO. 3mg/cm 2 Ja±2. 4 m g/ c m^TK-Tftl* «U\> 
(J9MI5 1) 

spJ^ttSO. 0 1 /umOT^V^tDT^-Ttfffc&^l 5 cm^CD^ 

®{^^tk^ mmmmo. 2s*%, o. 5fi*%. isa%) <vm 

2 0 7 7 hBLB-7 >7\ ftSSfr TOEJSt 10cm. jfHl^ia 3 
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£>Mih Ltz 0 

me, ihkc ufmm twmm (u fc^ou^ cd) ©®£??^£cd 

5 SfCuO^tlft^ t^JM (L) <hfigB# (D) 

o fc 0 z <dz t t* a g ©if £k c u ©H£ t urn* z>f&mi)<£. \:tz<D 

-ett£< N frL6Ag©fn;®;WCu ££bi$L-n*£^K*£ < N JU$S;&< 
*fi:^lT»^i:/:/:*> (L) <hBfB# (D) Oj&gil&ft 

10 Ag©}ij#fi&0. 05//g/cm 2 ^lx efc<9#£ L < (iO 

<E!SBtt*» S Z t £ 5 o 

* <9 . ®oa^F»*< l^g/cm 2 ^a5 <h Mfcw&?&&<* £ < «9 2 £ 

i&&m (mj?m& am as) twsl*:,, 

20 i:5t\ ±IBHS^J{c*ji>T. ftM&©-/£t£ttiM h^S&HSfl&fT 
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15 tt*>\ ^fiJcLTHuie/g^l^S^{3@^-r-SX^<h. M&£Kf££#T4> 
20 tt^r> 0 
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±E^feo4fc«»tt : FottS-eefe4 jtfi&fe© K$t££ ^(iTO 

*b«* afb®. 3>)ft^ f-^issKffix isT>im, vyxt 

fis y>®s&x s/atf&ffiftx fTWbffitts y7Wt^7-/-)A, fijfjb 

15 sfcjftti. flJitf&fbffiaJi&fcttx i&fb*; U * Ajgft, i&{b^ h y ^ Ajg. 
Efbr^-^jgSu JS<iaC4**BtS. a*/(b«©«£t;:(iv 3$ 
fb*y*A*«u 3^tthy7A«jj[ N 3^<bH-t«^ attYk*** 

tuffc<mm-ci*z 0 «*tfJJB**Wbl«&. Btfb8-«e<DiM bttfc £ 

itmtRfots C i tc* «9 . £JS®tf£Tg®£8tf b LT£Et;:iMbB0i* 

25 ^Tic^W/iUJfiW^tfSo 
(HS60J5 2) 

1 5cmnv>?4 ^S*t^St-N ¥^*iS0. 0 1 ^mCD^bf-^ >vOU£ 
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BLB7>7^«iLti o#»j*u m*fr*frwmiti'9>nm± 

5 *©& x 0. lmo l /U y bJMD3Q4tl>V •>A7K*iR*lfclfl!tt»2± 
{10. 1 c c/cm 2 ©SiJ£T^Lmi5£H±fc 0 *©££x Hf4^®«lt 

io feS©fflE(i$tofcSCfe£ft (ESUtfe (») SO -efflSLfc. '*©RU U 

mumtimtmi tttzo &m*&6mfcm+ 0 *-©*£Hx Jtt$tm2 

15 ^6 4g|{c^-r o lktttt*4l £2£©ifc$£f;:j;*K L£ d ttr J; o 

T, ttt£tm2Tli3fcgttj&<®&U ApHfcRao CD 
Lfco *^!5JISWliJtlfl^2i*JtR^-6ix ApHfcR.o (L) t> 

20 *^tn;ffittJCol^T« N ( Escherichia coli W 

3 1 1 Oft) ^fflOtaiLfc, J - )V-?WmLtzUmv>WL 

mmzmi&O. 15ml (2X10 4 CFU) ^ITL, *'77i (100 

x i o o) izm-£TmttmmffiK®wts^ tmt itz 0 (3500 

Jltx) ^Wx^mmMLtzUn (L) <t. S^fm^liftLfctttt (D 
25 ) W&ZWMiJ— fc?Tfc£^T£S:&*g7.kl Om 1 tC[HJJKU £S£fc£K§-<T 

U©T\ BqB^ (d) ©ffiii»llttS££nfci,\, ^ftfcftU Hig5£*41T 
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(.nmms 3) 

5 1 5cm^OHj^P^^m^{^m^«s 1 1 0 0-1 2 0 0°CT$ 

is^s mio. o i fimor-t-*— \fmt**>*/*&mvi^ 9 00 
~ioo ovr-miu wmnmmmmm^±^j^jimm{t^^>mm 

ytmMm. mmtbfcuwiz3oft&f&i!-{tz>z.t-c\ btv>wn<Dio% 
15 1 5cmn<om^.^0.MMmzmM^mwik. 1100-120 ov-&& 

¥^15^0. 0 1 nm<DTj-?— emit*? >/^ffl|iU 9 0 0 

-loo or-rtftau «»««^««ai»±K^f-^ffliMbf-^ >*t§i 

(HJS0J5 5) 

1 5cmftO^WSfi£^«lftlCftl6^^ 1100-120 0°CT*fc 

25 f&Lti 0 zbizz<D±tzffim7mm*iz#nitz¥-mmo. 01^07 
^mfmmmtt±n&<i* ? >mm*mm ttz 0 :©i^7oo °c*m 
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1 5cmn<D®£mmmmmz%mzmiuik. 1100-120 ov-vm 

J&ltzo £Z>lzZ<D±lz¥mmo. 0 1 (jim<DTi-?— vmit*?>y>i 
*£*U 9 oo~i oooic-cjfeacU »^WSfiR^*«i»*t±{=^f-^ 

1 o « t i o 2 t mi* x >/jiz¥#>m& 1 rm^mmzmm l . 
&n%&tt-fo\*n%it¥m\z*t.xT)ii] vmtzfr Zo &mk7km 

-tm d-;P« =J--r>r *t*> • u--r<f >$\ CVD, ^ 

U WOSStU^o ^LXyi/- • D— T-f >y N r-V 7 7"' 
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o 

5 t|T9 0W^o 

io ^^-e** 0 

t>«5 loo^ffiti^;WSTiOtJli|OJgjSKas 8^bxXy*;U£*tf>±^ 

i LTttTiOr/^ T i TVUs*-;/ H\ T i OQKttttU T i ©Sgfb&iSiK 
15 f^ffl^5 0 TiOi'/sP&ffil TiOiO*ftfe*<PH6. 5ili 

25 5 //mRTs &*L<ttO. 0 1 ^m£lT*«J:V^ te^'hSO£fcffl8jft*S 

T-V 7^ • 3--T-T O — A/ ' -3-7-4 Xb*> • > ^ s 

CVD N iff-Alf, X'<-j*ti£lTm&1-Z>1j&fi<&?>i)\ tOO 
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n f-V 7 7'- n-;U - >?*(iCVD N l^t-Al 

5 1 0 0°CHjgTlT-?£>^"ck^o 

-?-o^^iP@f b L ^bCSnjit/^ fcB£fiiI*4££*& L 

J 7 7"' =»--r-f d-;U • D ^f> • 3-7^ C 

t-V • u-tm o-;U« >^*{iC VD S l?lf-A«f 

»^<i:5lI«U ^t»(:^©lt;Cu, Ag, Pt, Fe. Co 
N NU P<U Cu 2 0O7^< it li©#I«ftLTU^o 
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mo. o i vm*ffi<Dn<txxnm&m^temm<n?tmmftmm±.t 
mz, cu. Ag-citznnmzvmirfx&t), mm^m-r^m^^ 

£&5 0 Cu, Ag, P t x Fe s Co s Ni, Pd N Cu 2 0<D ? £4^.£ < 

io mwzmmm, mm®, mmm. timm, mtm-m, ^ 

ft6#B£> M^7-^-7Ax igft=.?y;k £{l:^<;uk t^fcle-ffcs 

^js^7K^©^^?*^. ^u- • =»-■ r-r >ymttztef-'j 7 7'- 

LT;l^«!TiO2<!:&f|g0. 0 1 #m*SS©®<b*X<DM£1^£te& 
II<D±i:Cu N Ag N PU Fe, Co, Ni, Pd x Cu 2 0©-? *>^*£ 

20 < t h l H©£)S£@^l:-r So 

*U*J:< X m^Jwti. mft&^yzf. BLB7>7\ +-ty>7>7\ 7K 
25 W©7t^t>©B§gt{il cm- 3 0 cmrf><$?£ U\> Bgi§t 
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miti-Zx, *Q>mm-t 1 o ovtx±t)<m u\> ^*Lmif8 o o°c£Lt 

5 t^^Ag, C u IzmfcZtl&Z tiztiz 0 Ag N CuO^JCtii^ST 

10 «{C^*<** 0 - 

*£H?I0. Ol/zmCTiOj/^PHl 1 JCfSSL^T TtK^S 
{C4~6ma^»jDLT«a5ttA^|!lL/io SiJ©g§ifrMIISO. 00 3 
15 S^mOifUXWPHl lKtl^LfcT^— 77jqg$K 1 Ogfi% 
-gsfin LT KSBift B fcftSS L fc„ A £ fiffift B £Bf£©f«£-C»£ £ -£ 

fcSU 1 5 cmftoN '• ^--r^r ^ftic 
U ^m8 5 0 o Ct 5 2B^rBm^LT^^#fCo ^ftfci^KfcttST 

j: o timtM7tm^<^ <o Mff+wcmM&to p h immmo ? h * «9 n 

KftSfc: 2 I"+2h + =I 2 

jfTcRtE : 0 2 +2H 2 0 + 4e-=40H" 
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So 

)\< (&HMO. OUra) ±ffllXX</Jl 0 0 3 5 ^m) t<D 

10 Vimittf2EL±"l!to&Ztfr^ ftttoKft^XtftWTiOitt^oHie* 

&L7tf5tt4 (R 3 oT6 0%) OAPH*>«fcOf*SJcS&tttn:ffitt*5J;O f HF^: 
15 <*tt*iS1-Tf-^— tffflTiOitt#4 (R3oT9 7%) ©APHfc^ifT/T 

ciiStf^i^ooN gMbxx©gSflDfifiJfca<i o 8 o^iiafg; 

L < Ji 2 0 %&±7 0 %JiiTT«^^;US2T iO 2 {C C u Ltztm<DA 
P H «fc 0 ^ § ftffifc^ L . &Jt? tt*JSStt*<* 5 d £ d<*iJBJ L fco 

20 ^*4?io . o i vmM±<DmitzxzmmiTbytimm 

^Kft^xtt^^Ltti^feTiSo io%^a^i^»3t 

OtKA5 6) 

&H£0. 0 1 ^m<DTi0 2 7';U£PH 1 1 tl39B LfcT > i B-T*iS«[ 
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i:4~6ii»LTSiA^U:o 8iJo$jg(3|$JiS 0 . 0 1// 
m©IMt*X'/;l/£PH 1 1 LfiT >*-T*r§ffilc 1 OSfi%^jD 

l rmmm b l fc 0 a £ b *mm<Dm&*emG * 4^ 

x 1 5 cmn<D?4 fr£tt£ffilz7>7'U- • □ f 4 >^j*JwJ:O^Lx 
5 «ftK&8 5 0°C-C s 2^fi|fiJcLTU^f#/c o »£ttfctt*4fcfc#STiOi 

10 -To WfcxXo^Si:^^ ^fBWIttlififf LO i 4 o fc, 

8 5 ovt^5M&r*mmLtztz#>tz&mtf£.\:. m$<Dik :: Pm±&%miz 

o 2 v'Ji mmm. oium) tmixx*/*, (&mmo. oi^m) t 
m6 9 mizmm#tzisiizmtxx<Dnn}tfc%?zftm&<nm<k&tt 

& L £8**4© A PHfe«k fcifrBtt J: OW^Rrtt^^-TT * 9 

_ -tf T £ 0 2 U m<D A P H h &t>-&T7ik L fc„ &< tX X*m M L fz )V<f- Jim 
20 Ti0 2 ©APHtt. ^m*T + 9-*mTi0itm<DAP}itzbJ],*j],mT 
i 0 2 {" C u £Jg& L rt:St*4© A P H £ (4 S frlZRtftefr 0 fc 0 
(HWJ5 7) 

*£HfIO. Ol/zmOTiOjV/^PHl HcHftLfeT >*— TzkiSift 
{c4~6fii%»LT!g®^A^i2L^o Sy©§gn*£ii& 0 . 0 0 3 
25 5i«mOi^X'/^PHl 1 \zmmLtzT >^-TtKS*<- 1 Ofifi% 
^■SD B *fHH L fc 0 A t BMm B ^^OtO^Tfi^ £ -£ 

fcgU 1 5 cm^O^^f/H^iBcxyL/- • a-r-^f >^ft{rj:«5^ 
U ttft&8 5 0 o CT2B^p B ^g5cLT^SP^f^ o &£ftfc«£S|S#t;: 
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li6 0%T*of: 0 £tzW*.X1&[nltft~eTi0 2 (Dfe?mm&M&Ltz±ZZ> 

, zo'^mtl (.ytmit 2077 1BLB7 >y\ ytm^nm&voim 

10 Rso (L) te» 4W©BLB^0^^^t)8 cmgfLT^3 O^BSIrt 
Rao (D) (i. ^^T-Tic3 Oft&MLtzt£(DJ ^-Jl/ Jliiy'^ >(DM 

mi&'pm%:mhL$:i6z> 0 is&m^ (^26) ^-t 0 u^im^tz^nm 
msste&tftmmsGiz&^TftmLtzim (^-fbxx©majt6 0%) 

15 lco^T&£fr-£Ti*l&L/-Co (^2 6) cfc^Cu^floL/cCcbfCj;^ 
(12 6) 



20 





R30 ( L) 


R30 ( D) 




82 


0 




97 


92 




32 


0 



(Sn02©If ttlilvf'nfc 60«) 

25 



(^2 6) £«9 N 3<D^<i:JtULTR 3 o (L) (C^C0[S]±^ 
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mmmo t i o ^^a-^h* i # ziRfomgtvfam-t s - 1 k «t o s 

i0 2 kWK$£JlgO. 0 1 //m^ilcDiHtXX^&Sis ftfti^SfCDftto 
£ blzmkUmmJilzCu^ A g N Pt N Fe. Co, N i N Pd©5^ 

20 



25 
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m * CD §5 II 

**** * nr v * * ^ b zmwi t-tz mmmztt s ^««n# 0 
.25 wpts.<bi>mB&wnmznte'*zbb*>^ zommmmmftitim 
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6. mmm\~mmmife*^tzftfmmfimmsiWbti, znymmm 

5 

7. mnmm^mmmi^mt^immmtmmmi^ti^ znytmrnm 

20 9. mptmwiz'<4 >ym&ALTmm&m*m+zitimmjb<®vbn 
, znftimmitmmmwmzm&tzttbi^ rmm<^>^m^ 

25 
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1 1. m^mm^^ym^Lxmmmm^m-t^mmmt^^ 
15 1 3. mttmm^<j ym^Lxmmm^^mt^mmm^mi h 

20 
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Witt 6 immmz*m-f * &mm 0 
5 1 6. mmmz><>( ym^Lxmmm^^tzmsmmt<mi^ 

izmtS: £ tlx * ^^gp^^-T £ ft&yg&B 1 ii ir > + ;ii* )V 

^(cT^^tix £tz'j>K< tbmmmi$zffii&tzm&m>L?mizwti$.t? 
io ^(irB^<^ii^n/-c/h^^^^®(i(i«™^^@s{L^tiTv^ 

15 mzmtz&mmo 

l 8. itilMl 6{zie^^lil4li^t^Wt-S^^{c^v^x lu 

20 

1 9. tmminmi6iziiMoftmm®mz^*z&mmiz&^T^ m 
25 2o. 3**9 i 1 6 ^tzm^mmwL^m-r z&mmiz&^x^ m 
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23. im^in^i 6^imvfti&mmz&%tz&mzttiz&^T, m 

io Tt^^t^w-rs^t^o 

2 4. miming G\zizm<»%mmfflfczttz&mm\ti5^T, m 

2 5. m^mz. «*^4 > HNSg7 N it*^8. fi*3U u 2 

T N HulEMi^oa/BSPom^i 1 0%£l±4 0%*ffi-Z\ cioMTLrt 

z^t z^t z&wl t -t^imwm.^-t z &wm<> 

27. 6K%m<»fti&Mmzz%tz&mmmzis^7:, mm^m 
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28. im%9Tbm*m6^tmommmmziit&mmwz&^ 
3 0. if*jg3. a^4. if*^7. m^8, m&mi i. 2 

3 1. Ij|*^5x H*^6 N l»*^7. 3»#£8 X 3, 3**^1 4 

20 „ n$£i 5 1 6KM©*ttJi«ffi*#r*^«fiiw»w*j^ 

T N HUfEmTJiJEIiTtiCu. Ag\ Zn x Fe, Co N Ni s Pd N Cu 2 0. Pt 
25 3 2. f|3je®3. a*«4 x lt*l|7. IS^8, Ht^l Is SS^l 2 
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3 3. imms, imm*. tmmi. m*m, tmm u mm%i 2 

O^JlgfllCiiCik Ag. Ziu Fe N Co N Ni. Pd s Cu 2 0 N ?t(D7*><0'J> 

o 

3 5. nnm9nwutf&i e^moitmmm^mi-^mm^K^ 
15 m^K^ttttmxmtt^tifw. 

3 6. g»*^3. «PR5[4. »#£7, t*#£8, HtMIl 1. 2 

37. »^3 6«ci2«o^ii«^w-r*^«ffitt{w*iUT N foie^M 

3 8. »3|^3 6lcfe«©^ii«tl^t-*^»tl^*JV^ N HuEftfci! 
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io mittmmtttnfflmizttMznz&Tiu Ag. Ag 2 o N cu N cu 2 

0 N Zn N Fe N Pt N Co x Pd N Cu 2 O s NicD? < £ f££#fr 

4 2. ff*^3 0{ilBiSc©7t«!fe^#l^-rs^m^(r*>^T s fuie^M 
20 jg^(i;U^;HI!Ti0 2 T*«9. ±m&ttnTmK%mZftZWit*Xfa 
TVftikmtO. 0 1 ^m^T*^ MK^igJicD±lcCu. Ag. Fe 
» Co. Pt N Ni x Pd. C\\20<Do%Wpt±(h—WX*&Z>Zt$:'&W>tir 

25 4 3. it*ii3 otiiEmoo^^tg^-rs^a^^fc^T. mm 
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4 5 . n*3 2 x tmm 6 „ 1 o * tzimim 1 4 KEtso^gji 

10 4 6. It*lM5. 1**116, SH#£7. »«3S8 N 3. 4 

N Ag N Fe N Co N PU Ni N Pd, Cui0O?^O^< 

15 

20 4 8. m^^eizt^mco^mmmm^t^mmizis^r, m^^- 

25 x Ag s Fe. Co N PU N i N Pd x Cu 2 0O -5 < HOtfl^FII-ti 

t i o mmnniimx m^z^zt zftmt^zmmi&i&zmtz&m 



— 129 — 



WO 95/15816 



PCT/JP94/02077 



\ ^t, HuifiT io 2 mmim^t^n^mt c u t tz\t cu 2 o <it 
5 51. it *ii4 6 7 7 jMit*Ji4 9 \z%m<D%mmm&tt-t z>&wm\^%> 

10 5 2. Ift*94 6ftMtt#£4 9tcISIfe©^;S4^m^W1-^^m^icfc 
^T. fiaETiOi»KHllSfk*n*^RttAgT*»)x COAg©Ti0 2 
^IgO^fiLffiSI^^^H^bMtiO. 0 5// g/cm 2 JiLbl g/cm 2 ^ 

5 3. If*J117!;Mi**I15 2 «=l2«0^«IB*tK*5^T N :©^ttttt» * 
15 5 4. S#BffiK#MJ£Ji£J&ftL*:gU ZO*ttllEfl(0*ffi«C^(RT^3 

20 5 5. a*t*Sic*tt«»*^tfc»H ^o^;fti^Ji©^S(c#«T;Un 
Ag N Ziu Fe. Cc\ Nu Pd x Cu 2 CK Pt©5 < <!: fcHI<&& 
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5 6. m^&w&±.izimmiL¥frbt£&fflMmzj&iiii> m 



57. ^mm^ormizzor^^io h^m<D^miL=pib<^tm^n, it 
h^p* voi/* /c ti Huig^^i > \mm m<DttM'?u& l l -at 

10 

5 8 . ytfmittnmmizz nrmz <9 *>&&©/m ^^M^^m^n 

20 5 9. ytmmtttnmmizz<Dmm£t) h^m^h^ti^mu^mM^ti 
z>-fimx«&^x^ zoxm*. m^mimtt±izytmmk¥frc,ti2>ytMm 
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